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JUST READY—NEW (2nd) EDITION 


Boyd’s Preventive Medicine 


The new edition appears after a revision that includes the advances in this field. 


Dr. Boyd has elassified the preventable diseases as those produced by the invasion of 
micro-organisms; those the result of unhygienie or unsanitary conditions of employ- 
ment ; those the result of the puerperal state; and those transmitted from parent to off- 
spring. It is under these heads that he discusses the subject. He tells you the sources 
of infection, the means of transmission, and in each case how to institute the proper 
measures of disease control. Excreta disposal, methods of disinfection, water purifica- 
tion, milk inspection and rules governing its production, deficiency diseases, oceupa- 
tional hazards, heating, ventilation, and personal hygiene are but a few of the subjects 
considered. 


The book covers the subject from every angle, and is of equal value to both city and 
rural health officers and physicians. In each case you get the full solution for the prob- 
lem presented—from the most simple to the most complex—giving not theory, but the 
actually tried and proved methods. 


Octavo of 429 pages, illustrated. By Mark F. Boyd, M.D., M.S., C.P.H., Member of Regular Field Staff, 
International Health Board of the Rockefeller Foundation. Cloth, $4.00 net. 


Overton and Denno’s The Health Officer 


This book contains the information the average Health Officer must have in order to dis- 
charge his duties. It tells him what to do, how to do it, and why he should do it. It 
describes the various activities in which a Health Officer engages; his relation to boards 
of health, physicians, social agencies, and the public; his qualifications and methods of 
work; the various diseases and unsanitary conditions with which he deals, and the scien- 
tific principles upon which preventive medicine is founded. The work is the result of 
ten years’ experience in this field. 


The health officer, physician, publie health nurse, members of boards of health, social 
workers, teachers—everyone interested in public health and civic welfare work will 
find this book of real value. 


Octavo of 512 pages, illustrated. By Frank Overton, M.D., D.P.H., Sanitary Supervisor, New York State 
Department of Health; and Willard J. Denno, M.D., D.P.H., Medical Director of the erent rr ge 
oth, $5.50 net. 


W. B. SAUNDERS COMPANY, West Washington Sq., Philadelphia 


Please send me the books checked (\), charging the amount to my account: 
Boyd’s Preventive Medicine ..........s.++. $4.00 net Overton and Denno’s The Health Officer.. $5.50 net 
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| Chemistry and 
Civilization 
By ALLERTON S. CUSHMAN 


Director of the Institute of Industrial 
Research, Washington, D. C. 


A revised edition with a new chapter of a 
general review of what chemistry has done 
and hopes to do for mankind. 


Price, $2.50 





In the TODAY AND TOMORROW Series: 


CALLINICUS. On Chemical Warfare 
By J. B. S. HALDANE 


PARIS. The Future of War 
By Capt. B. H. LIDDELL HART 


This is the brilliant series which was begun with 
Haldane’s Daedalus and Russell's Jcarus. Send for 
a complete list. Each vol. $1.00 


‘iba P. DUTTON & CO., 681 Fifth Ave., N.Y. 
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LATEST OPEN COURT BOOKS 


Pluralistic Philosophies of England and America 
By JEAN WAHL 
Authorized translation by Fred Rothwell 
A careful study of the philosophies advocated 
by leaders of idealistic monism as compared 
with the pluralist theories of leading pragma- 
tists. Price $3.00 


The Mechanical Investigations of Leonardo da Vinci 
By IVOR B. HART 
University of London 
“For the engineer and man of science gener- 
ally, the book will be valued because it dis- 
cusses Leonardo’s mechanics, both dynamics 
and statics, in the light of the celebrated note- 


books and also his observations on flight. . .” 
Price $4.00 


La Geometrie 


By RENE DESCARTES 


French-English edition translated by David 
Eugene Smith and Marcia Latham 

The first edition of this famous book was pub- 

lished in 1637, of which the present volume is a 

facsimile and translation. Price $4.00 


OPEN COURT PUBLISHING COMPANY 


122 S. Michigan Ave. Chicago, Ill. 
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THE LAWS OF THE KINGS OF ENG- 


LAND FROM EDMUND TO HENRY I 
By A. J. Robertson | 


This work has been prepared on the same plan as 
the preceding volume, The Laws of the Earliest 
English Kings by Mr. F. L. Attenborough. It 
makes no attempt to compete with Liebermann’s 
edition, but is designed, primarily, for those who are 
interested in the early social and constitutional his- 
tory of our country, but find Liebermann’s work too 


advanced. $8.50 


AERIAL SURVEYING BY RAPID 
METHODS 


By B. Melvill Jones and Major J. C. Griffiths 


The main purpose of this book is to discuss the 
possibilities of aerial photography as a means of 
surveying and mapping the earth and to record and 
describe a series of experiments made by the authors 
at Cambridge. $5.50 


SIR CHARLES ‘NAPIER 


By T. Rice Holmes, Hon. Litt. (Dubl.), 
Hon. D. Litt. (Oxon.). 


Honorary Member of the Istituto Per La 
Storia Di Roma Antica 


2 biography, in its original form, appeared in 
1889 in a volume called Four Famous Soldiers. It 
has now been revised, rewritten and considerably 
enlarged. In particular, the author has been able to 
mend his description of the battle of Miani and to 
make use of the private letters of Lord Dalhousie 
to Sir John Hobhouse. $3.00 


THE BIRDS OF JAPAN AND THE 
BRITISH ISLES 


By Masa U. Hachisuka 


The author is a member of the Ornithological So- 
ciety of Japan and of the British Ornithologists’ 
Union. Here are the materials for a complete com- 
parison between the birds of the Island of Japan 
and the birds found in Great Britain and Ireland, 
two island groups situated in similar siete 73 
positions. $4.00 








For sale mc THE MACMILLAN COMPAN Y, American Agents 


60 Fifth Avenue, New York. 
Prairie Ave. & 25th Street, Chicago. 
30 Huntington Avenue, Boston. 


350 Mission Street, San Francisco. 
330 South Harwood Street, Dallas. 
17 Houston Street, Atlanta. . 
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MECHANICAL POWER?’ 


I HAVE selected for my address to-night the sub- 
ject of power—mechanical power—because I believe 
even workers in science do not fully appreciate the 
extent to which our present-day civilization is de- 
pendent upon this product of science. It is only 
within a century, however, that mechanical power has 
become so great a factor in our daily lives. 

A century is a very short period in comparison 
with the number of years man has inhabited this 
earth. Up to within about a century ago, man truly 
obeyed the biblical injunction to earn his bread by 
the sweat of his brow, for the great majority of men 
and women were slaves or serfs. The Greek and 
Roman civilizations rested on slavery. Athens had 
400,000 slaves to 100,000 free citizens. The indus- 
tries of Rome were run almost entirely by slave labor. 

In the latter days of the Roman Empire, water 
power became sufficiently developed to compete with 
slave labor, and “water mills” gradually displaced 
slave labor in the bakeries, in irrigation and in saw- 
ing marble. During the middle ages, mechanical 
power from water wheels and wind mills was ap- 
plied in grinding grain, in metallurgical processes 
and in mining and quarrying, but to a limited extent 
only. 

By the end of the seventeenth century, the coal- 
mining industry reached appreciable proportions in 
England and on the continent. As the mines were 
worked to greater depths, the pumping of water 
from them became a serious problem. The pumps 
were operated by horses—as many as 500 horses 
being employed at one mine for this purpose. The 
expense of pumping became so great that many mines 
were abandoned. This situation was relieved by the 
invention of the steam-pumping engine—that of Sav- 
ery in 1698 and of Newcomen in 1705. 

Economic conditions at this time—the first half of 
the eighteenth century—are indicated by the average 
wages of a skilled workman in England, about $2.40 
a week. Wheat varied from $1.00 to $1.50 a bushel. 
Thus, the carpenter or mason could earn only from 
two to three bushels of wheat for his week’s work. 

Before the eighteenth century, man used only a few 
elements of machines and crude combinations of them. 
In the latter part of that century occurred those great 
inventions in spinning and in weaving where the skill 
and intelligence of the workman were transferred to 


1 Address of the retiring president of the Nebraska 
Chapter of Sigma Xi on May 15. 
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machinery operated by mechanical power. The nine- 
teenth century witnessed the development of machin- 
ery with greater than human skill and with but little 
less than human intelligence, many times multiplying 
man’s productiveness through the utilization of me- 
chanical power. 

Mill machinery was first operated by water power 
while the steam engine was first developed to pump 
water from coal mines. It is therefore not surpris- 
ing that the first proposal to operate a mill by steam 
power comprised a steam boiler and engine to con- 
vert the heat energy of coal into mechanical energy, 
a pump to convert the mechanical energy into poten- 
tial energy of water and a water wheel to convert the 
potential energy of the water back into the mechanical 
energy for driving the machinery. The crank con- 
necting rod mechanism was soon invented, however, 
affording a means of converting reciprocating into 
rotary motion and thus utilizing more directly the 
mechanical power of the reciprocating steam engine. 

In recent years, we have gone back in many in- 
stances to the original proposal, using, however, in 
place of the water pump, piping and water wheel, 
an electric generator, transmission line and electric 
motor between the source of mechanical power and 
the machinery where the mechanical power is to be 
utilized. I mention this simply to emphasize the fact 
that while electricity is often a very convenient 
means of transmitting power, it is not a primary 
source of power and it must in general be converted 
into mechanical power or into heat before it can be 
utilized. 

In 1869, the first year that power statistics were 
collected by the Bureau of the Census, the mechanical 
power for the industries of the United States was ob- 
tained only from water wheels and from steam en- 
gines and boilers fired with coal. The internal com- 
bustion engine had not yet reached a practical form. 
The installed primary power in the manufacturing in- 
dustries was 1,130,431 horsepower in water wheels 
and 1,215,711 horsepower in steam engines. In min- 
ing and quarrying, the installed primary power was 
2,247 horsepower in water wheels and 109,111 horse- 
power in steam engines. Steam power was used ex- 
clusively on the railroads and on ships, amounting 
to about 3,300,000 and 1,070,000 horsepower, respec- 
tively. 

In 1869, there was thus available in the United 
States about 6,827,000 horsepower, of which about 
16 per cent. was water power and the remainder 
steam power. The population was about 38,116,000 
people, somewhat less than 0.2 of a horsepower being 
therefore available for each person. 

In the fifty years from 1869 to 1919, remarkable 
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increases occurred in the horsepower available j, 
prime movers. There have been further advance, 
since that date, but the following approximate figures, 
based partly on the census data for 1919, will give 
some idea of the tremendous amount of mechanic) 
power now at the service of mankind. In manufa. 
turing, the 2.3 million horsepower of 1869 has grow 
to more than 29.5 million. In mining and quarrying 
the 111 thousand horsepower has increased to over 6,8 
million. On the railroads, the horsepower has jp. 
ereased from 3.3 million to sixty-five million or more. 
The estimated horsepower of the United States Navy 
is about ten million, and commercial shipping and 
private yachts and motor boats will account for an. 
other ten million horsepower. On the farms, animal 
power only was used in 1869, amounting to less than 
ten million horsepower; in 1919, while the anima] 
power had more than doubled, mechanical power to 
the extent of about 20 million horsepower was en- 
ployed. Probably four million horsepower are in- 
stalled in isolated plants in non-industrial establish- 
ments. In 1869, central power stations did not exist 
for furnishing electricity for lighting, railways, etc.; 
in 1919 they had an installed capacity of twenty mil- 
lion horsepower, of which about ten million, used in 
industrial plants and on farms, is included in preeed- 
ing figures. Conservatively, 345 million horsepower 
in internal combustion engines are installed in the 
seventeen million automobiles, motor trucks and trae- 
tors in use in this country, of which about six million 
horsepower is already accounted for as employed in 
agriculture. 

The grand total of these figures is over five hundred 
million horsepower available for a population of 105 
million people, or about five horsepower for each 
man, woman and child. Since a man’s power is less 
than one tenth of a horsepower, this is equivalent to 
more than fifty slaves for each inhabitant of the 
United States. 

The ancient Greek triremes had ten marines, twenty 
sailors and 170 rowers. Compare this with the air- 
plane carrier Saratoga, launched a few days ago, 
having a crew of 179 officers and 1,695 men and pro- 
pelling machinery of 180,000 horsepower. This 
power is equivalent to that of two million galley 
slaves. 

Of the five hundred million horsepower available 
in 1919, about eight million, or less than 2 per cent. 
was water power. The remainder had for its primary 
source of energy, coal, petroleum or natural gas, ¢x- 
cept about one tenth of one per cent. in windmills on 
farms. The United States Geological Survey has 
estimated that the amounts of energy contributed by 
the four main sources of energy in the United States 
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in 1919 were in the following proportions: Coal, 
77.3 per cent.; petroleum, 13.6 per cent.; natural 
gas, 4.3 per cent.; water power, 4.8 per cent. 

The first three sources are limited and will some 
day be exhausted. It is often assumed that water 
power will then be developed to take their places. 
The potential water power resources of the United 
States, even with water storage, are estimated by the 
United States Geological Survey to be only 34,818,000 
horsepower, or less than one fourteenth of our present 
installed capacity. Evidently, water power can never 
take over the burden now borne by coal, oil and gas. 
Unless science and engineering develop wider appli- 
cations of what are now minor sources of mechanical 
power, the human race must some day return to 
work. 

There is a tendency for the man on the street to 
shrug his shoulders and say that the scientists will 
discover other sources of energy before that time— 
that the energy of the atom will be unlocked, that 
electricity will be taken from the air. To a person 
not well grounded in the physics of energy and mat- 
ter, such propositions do not appear any more won- 
derful than, for example, the radio. But the fact 
that Mr. E. W. Rice, Jr., of the General Electric 
Company, estimates a revenue of several million dol- 
lars annually for the sale of electric power to operate 
radio equipment, is an indication that the laws of 
thermodynamies are not contravened by this device. 
Although I am inelined to question whether the sec- 
ond law of thermodynamics is of as broad applica- 
tion as generally stated, I regard as very improbable 
the unlocking of stores of energy from sources other 
than those already used to some extent. 

Some research should be devoted to the develop- 
ment of what are now minor sources of mechanical 
power. However, the exhaustion of our natural re- 
sources of coal, oil and gas is not immediate. Petro- 
leum in quantity will probably be available for two 
or three hundred years and coal for two or three 
thousand years. Greater efforts should be exerted to 
improve the combustion of fuels, the production of 
mechanical power from the heat of combustion and 
the utilization of mechanical power by machinery of 
various kinds. 

Although coal will be available for many years, 
the better grades for metallurgical and power pur- 
poses are approaching exhaustion. Methods of utiliz- 
ing the poorer grades must be developed to higher 
degrees of efficiency. One method of accomplishing 
this is through reducing the amount of inert nitrogen 
in the air supplied for combustion. There is thus 
needed an economical process for producing oxygen 
which may be mixed with atmospheric air or used 
a nearly pure state. 
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After combustion has taken place, the energy ex- 
ists as heat, and improved means should be sought 
for converting heat energy into mechanical energy. 
It has been customary to analyze power plant per- 
formance by the first law of thermodynamics, but 
such an analysis should preferably be based upon 
the second law in order to show where the greatest 
inefficiencies exist in the process of converting heat 
into mechanical work. The first law analysis hereto- 
fore made is misleading in this respect. For example, 
according to the first law, no loss whatever results 
in a steam power plant by heat transfer from the 
products of combustion in the furnace to the water 
in the boiler to evaporate it into steam. The second 
law analysis shows this to be the largest single item 
of loss in the whole power plant. The subject of 
heat transfer is thus an important matter of research 
for improving the production of mechanical power 
from heat. 

Research in utilizing mechanical power is required 
in order to minimize the expenditure of fuel for the 
accomplishment of a desired result. While there 
are a multiplicity of ways of using power, the main 
item of such research should be friction, for nearly 
all the energy of mechanical power is finally dissi- 
pated as heat in overcoming frictional resistances. 
This may appear to be a startling statement; yet if 
you will think of the movement of a railroad train 
from Lincoln to Chicago through the burning of say 
thirty tons of coal under the locomotive boiler, you 
will appreciate that the tractive effort of the locomo- 
tive is expended entirely in overcoming the frictional 
resistances encountered by the train against the air 
and rails and in the bearings. In industrial processes 
in general, a negligible amount of mechanical power 
is stored up in some form of available energy; nearly 
all of it is dissipated in overcoming friction. Re- 
search upon the frictional resistance of fluids flowing 
through pipes, of bodies moving through fluids and 
of the lubrication of bearings is thus of the greatest 
importance in prolonging the lfe of our fuel re- 
sources. 

Economic conditions are bringing about improve- 
ments in the production and utilization of mechani- 
eal power. For example, the coal consumption per 
kilowatt hour produced by electric utilities dropped 
25 per cent. in the five years from 1918 to 1923. 
Also, steam locomotives have been developed which, 
in comparison with the standard locomotives of but 
three years ago, will haul 50 per cent. more tonnage 
for the same amount of coal burned. Until to-day, 
coal economy has been of very minor importance in 
railroad operation; but conditions are changing, and 
scientific analysis is now being applied to the steam 
locomotive with very large improvements in efficiency. 
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Many other instances could be cited of remarkable 
developments in industrial processes, if the time per- 
mitted. 

In the early ages of civilization, slavery was proba- 
bly essential to progress because only through the 
enforced labor of the many could the few find time 
to think. The first use of mechanical power freed 
the slaves of the Roman Empire from their most 
arduous labor; but its service to mankind was very 
slight up to the beginning of the eighteenth century, 
when a skilled workman could earn in a week only 
the equivalent of two to three bushels of wheat. Me- 
chanical power then relieved animal power in pump- 
ing water from mines and brought coal in large quan- 
tities to the service of mankind. 

The great inventions in spinning and weaving in 
the latter part of the eighteenth century, and the 
application to other purposes of the same fundamen- 
tal principle, namely, that of transferring the work- 
man’s skill and intelligence to machinery, multiplied 
the uses of mechanical power; but the development 
was comparatively slow up to about 1870. Just be- 
fore this date, many of the state universities and 
endowed technical schools had been founded. The 
supply of scientifically trained men graduated there- 
from resulted in an accelerated development of the 
production of mechanical power and its utilization by 
machinery for almost every purpose, thereby causing 
such widely diffused material prosperity that the 
skilled worker’s weekly wages are now equivalent to 
twenty to thirty bushels of wheat. 

In the fifty years from 1869 to 1919, the population 
of the United States increased 2.76 times. In spite 
of the shift in population from the country to the 
city, so that only one quarter of those in gainful occu- 
pations were employed in agriculture in 1919, while 
nearly one half were so engaged in, 1869, the agri- 
cultural production increased 4.94 times, or 80 per 
cent. more rapidly than the population. During the 
same fifty years, the products of mines increased 
18.81 times or nearly seven times more rapidly than 
the population. The manufactured products in- 
creased 9.61 times, or about 3.5 times more rapidly 
than the population. While many factors contributed 
to these increased outputs, the most important factor 
is undoubtedly the increased production and utiliza- 
tion of mechanical power by machinery. 

To-day, the drudgery of the struggle for existence 
has largely been transferred to machinery vitalized 
by mechanical power, thus making universal educa- 
tion possible by sparing youth from the farm and 
the factory. May we be able to maintain and even 
improve our material prosperity by developing more 
economical methods of producing and utilizing me- 
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chanical power—for our necessities of existence must 
be met before we can find leisure for intellectya) de. 


velopment. 
Ws. L. De Bavrre 
UNIVERSITY OF NEBRASKA 





ON THE BASIS FOR THE PHYsjo. 
LOGICAL ACTIVITY OF CERTAIN 
ONIUM COMPOUNDS! 


I. LIyrropuctory Papgrr? 


Tue problem of determining the basis for the physi. 
ological activity of any substance presents almost ip. 
superable difficulties in the present state of our knovy). 
edge of the physics and chemistry of the living ¢¢ll, 
In fact, there are those who feel that the problem is 
not solvable at all, until definite knowledge of living 
processes is available. f 

While it is true that a very great amount of work 
has been done in attempts to determine relationships 
existing between physiological activity and chemical 
structure and a number of interesting generalizations 
within restricted fields have been made, still from all 
this work substantially nothing has come to light con- 
cerning the actual mechanism of the action of any 
particular substance in the cell. The same may be 
said of the results that have been obtained in attempt. 
ing to correlate physiological activity with physical 
properties. 

The difficulties involved are many sided. Some of 
the first obstacles encountered have to do with limita- 
tions of theory and methods of fundamental sciences, 
The methods of determining, particularly in a bioloci- 
cal environment, the various physical effects, as 0os- 
motic pressure, distribution, adsorption, interfacial 
tension, electrical, ete., are deplorably inadequate.’ 

Much, in fact most, of the work done in attempts 
to deduce correlations with physiological activity has 
been carried on with substances of rather intricate 
structures by changing groups involving only a small 
fraction of the mass of the complex molecule. The 
effect of this alteration of “side chains” on stability, 
tautomerism, physical properties, etc., might have been 
either overlooked or difficult to evaluate. Then, too, 


1 This problem is being carried on in cooperation with 
Dr. Reid Hunt, of the Harvard Medical School. The 
physiological data is the basis of another series of papers 
published elsewhere by him. 

2 Adapted from a lecture given before the New York 
Section of the American Chemical Society, June 6, 1924. 

8 One can hardly refrain from expressing regret that 
so few of the better minds in physical chemistry and 
physics have become interested in the biological applic@- 
tions of their fields. 
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4 would appear that very often the type of physiologi- 
cal activity selected for study has not been that which 
could be of value from the point of view of mecha- 
nism. This is well illustrated in the work on narcotics. 
General narcosis is entirely too gross an action to be 
of value in the study of relationship with structure 
or even physical properties excepting only when mem- 
hers of a homologous series are compared. To ap- 
preciate this fully one needs to know hardly more 
about that subject than that narcotic action can be 
brought about with nearly equal facility by substance 
differing in chemical structure and physical proper- 
ties, as do magnesium chloride, chloroform, benzyl al- 
cohol, sulfonal and cocaine. These substances have 
altogether too many points of dissimilarity. 

Notwithstanding the great difficulties that must be 
overcome in the solution of this problem and irre- 
spective of the certainty that much of the work on 
it would yield results of negative value only, it still 
seems abundantly worth while. The urge for a care- 
fully planned systematic study is of course evident. 
Until something definite is known concerning the 
mechanism of the action of drugs, there will be avail- 
able neither a rational basis for the treatment of a 
large class of diseases, nor will there be a foundation 
from which one ean systematically develop new cura- 
tive agents. Without a knowledge, too, of how neu- 
rotie drugs act, there can be no true picture drawn 
of the action of the hormones which delicately bal- 
ance the processes of normal life. 

Evidently in a problem in which there is so much 
of the intangible, in which the difficulties are enhanced 
so largely by faulty methods and imperfect theory 
and in which there must necessarily be combined in- 
timate knowledge of different sciences, it is especially 
desirable that the point of attack be carefully con- 
sidered. Probably the problem will only be solved 
by the combined and coordinated efforts of experts 
in several seiences. 

It would seem that attention should be given first 
of all to the physiological response to be investigated. 
This should be as definite as possible and not be given 
by varied classes of compounds. The substances, too, 
which are to be investigated should be as specific in 
their action as possible, that is, within definite con- 
centration limits they should approach as nearly as 
can be the ideal of acting on only one type of tissue 
giving a single physiological response so that there 
will be little ambiguity as to the seat of their action. 
In addition their structure should be as simple as 
Possible, 

Upon considering the foregoing, we have chosen the 
onium compounds of the choline type. These com- 
Pounds have to an unusual degree a high product of 
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specificity of action with simplicity of structure. The 
choice of this class of substance is desirable, too, be- 
cause through the brilliant work of Reid Hunt* in 
America and Dale® in England, methods have been 
developed for estimating the relative action of these 
on different nerve tissues and a great deal of phar- 
macological data has been made available, particularly 
by Hunt. 

Structurally the substances are quite simple. They 
are alkyl and substituted alkyl onium compounds. It 
has been found possible by varying the substituent in 
one of these alkyl groups to change the physiological 
activity by several thousand per cent. The most 
striking examples of this is the effect of acetylation 
of choline discovered by Hunt. 

Substances of this type exhibit in general three 
types® of physiological activity. They show in a 
quite varying degree the curare action of paralysis 
of the motor nerves. This action seems to be a stop- 
page of the nerve impulse by the action of the sub- 
stance on a mechanism which couples nerve endings 
with the muscle (myoneural junction). While in 
many ways this action is of much interest, on the 
whole it is produced by too wide a variety of ma- 
terials to be sufficiently characteristic. 

A second action is the muscarine effect which is 
produced by the substance when present in a definite 
concentration, range. The most readily measured re- 
sult of this is a lowering of the blood pressure. The 
heart is slowed by stimulating the ends of the para- 
sympathetic nerves to this organ and this, with an 
analogous action on the blood vessels, causes the low- 
ering of the blood pressure. 

The third physiological response is a nicotine-like 
action produced by these substances in relatively 
higher concentrations. This is made evident by a 
rise of arterial pressure due to a stimulation of the 
nerve cells of the autonomic ganglia. The action is 
on the cell of the peripheral neuron. 

Since these actions can be studied independently’ 
and since in each case the action is on a very definite 
structural element of the nervous system they should 
lend themselves with exceptional facility to the study 


4 Reid Hunt, Am. Journ. Physiol., 45, 231 (1918), and 
earlier papers therein cited. 

5 Dale, Journ. Pharm. and Exper. Therap., 6, 147 
(1914), and earlier papers. 

6 There are two other physiological effects which may 
be produced by these substances. These are, however, 
less well defined. They may or may not produce muscu- 
lar tremors and paralysis of the ganglion cells of the 
autonomic system. 

7 For methods of study, see papers by Hunt (Ref. No. 
4) and by Dale (Ref. No. 5). 
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of the mechanism of drug action. We have prepared 
a number of ions of the general formulas R,M* and 
R, M—R’—A* where the Rs are alkyl and aryl-alkyl 
groups and where A is any substituent as - OH, - SH, 
—NO,, various esters, ete. M represents elements of 
the nitrogen and oxygen families. With the latter 
only three radicals will be joined to the onium ele- 
ment. Selected members of these series are being 
studied from the points of view of their stability, and 
their electrical, surface tension, adsorption, etc., effects 
as well as in certain cases their X-ray spectra and 
special configuration. The various stimulating and 
paralytic effects on the nerve impulse have been com- 
pared by Dr. Reid Hunt. 

Almost every chemical and physical property has at 
some time been suggested as the basis for the action of 
drugs on the nervous system. For the most part these 
speculations have been considered specifically with 
reference to narcotics. As applied to the action of 
the compounds here considered all of them are dis- 
tinctly inadequate. 

While this appears not to be the place to consider 
critically all these theories, the following observations 
may be made with reference to the bearing that the 
results we have obtained have on certain of them. 

Both H. Meyer® and H. Fiihner® have advanced the 
idea that the curare action of the quaternary com- 
pounds of nitrogen, phosphorus, arsenic, antimony 
and sulfur depends upon the basicity of the corre- 
sponding bases. A comparison of the earlier phar- 
macological data with the results of conductivity de- 
termination made by Bredig?® on a number of the tri 
and tetra alkylated derivatives of these elements 
seemed to give some basis for this statement. Hill,™ 
however, has shown that in at least one case (tetra- 
methyl ammonium hydroxide) Bredig’s results are in 
error, and a careful investigation by Hunt?? of a num- 
ber of our products has brought out several interest- 
ing irregularities in their physiological activity. It 
was found that the tetra methyl derivatives of arsenic 
and antimony as opposed to those of nitrogen, phos- 
phorus and sulfur did not give the paralytic curare 
effect nor the stimulating nicotine effect but did give 
like derivatives of those elements, the stimulating 
muscarine action (stimulation of the parasympathetic 
nerve endings to the heart and of certain other organs 
and a dilation of blood vessels). The less alkylated 
derivatives of these two elements are without basic 


8 Ergebunisse der Physiologie, I, II, 197 (1902). 

9 Archiv. f. exp. Path. & Pharmacol., 58, 1 (1907). 

10G. Bredig, Z. f. physikal. Chem., 18, 289 (1894). 

11 A. E. Hill, J. A. C. 8., 82, 1190 (1910). 

12 Hunt and Renshaw, J. Pharm. and Exp. Therap., 
25, 315 (1925). 
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properties, but the quaternary compounds approag, 
those of nitrogen in basicity and according to {hj 
theory should approach those of nitrogen in stopping 
the electrical impulse from the nerve ending to thy 
muscle. While these and also other facts throw oy 
the idea that their strength as bases is a factor jy 
determining the physiological activity of these gy}. 
stances, still one is forced to the belief that some goy 
of an electrical property is involved. 

All substances giving the stimulating nicotine ap) 
muscarine actions and many giving the paralyt 
curare effect are cations. We have recently obtaing 
very interesting proof of the importance of the char. 
acter of the electrical charge on these ions in the 
study of certain “betaine esters” (carbethoxy methyl. 
trimethyl ammonium salts and homologues and an. 
logues). Betaine is physiologically inert because, wy 
believe, it exists in the blood substantially wholly 4 
the electrically inert inner salt (bipolar ion, [ (CH,), 
N-CH, COO]+). It has been found that when this 
earboxyl group is esterified and the onium grouping 
becomes a cation, the striking physiological activity 
of choline is manifest. 

The desirability of a very precise study of the ele. 
trical properties of certain of these physiologically 
active ions seems evident. Such an investigation i: 
being carried on in this laboratory and a preliminary 
paper on mobilities has been published.1** 

The much applied (perhaps over applied) distribu- 
tion coefficient theory of Overton and Meyer has been 
considered only incidentally with reference to the 
action of these substances.1° That the distribution 
coefficient (in its true physical sense) between lipoids 
and water can have no significance in the action of 
these substances is shown clearly from a study of 
their properties.. One example may be cited illustrat- 
ing this. In the stoppage of the nerve impulse from 
the motor nerve to the muscle tissue (curare action) 
the effectiveness of the tetra methyl and tetra ethy! 
ammonium ions stands in the ratio of 1 to 25." 
Tetra propyl ammonium ion stands in its activity i 
termediate between the methyl and ethyl. With re 
gard to the stimulating effect on the inhibitory mecl- 
anism to the heart, ete. (muscarine action) and the 
stimulating effect on the ganglion cells of the sym 
pathetic system (stimulating nicotine effect) the ethy' 
derivative is inert, while the methyl derivative gives 


12a T, Bencowitz and R. R. Renshaw, J. Am. Chem. So. 
47, 1904 (1925). 

13 Overton, Z. f. physikal. Chem., 22, 189 (1897). Se 
Heffter’s ‘‘Handbuch der Exper. Pharmakol.,’’ Vol. | 
p. 565. 

14 Boehm, ‘‘ Arch. f. experim. Pathol. u. Pharmakol.,” 
68, 177 (1910). 
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these actions strongly. On the other hand, both the 
methyl and ethyl derivatives in larger doses gives the 
paralytic nicotine action on the ganglion cells,15 

Attempts have been made to connect up the chemi- 
cal properties of certain of these compounds of the 
choline type with the duration or evanescence of their 
physiological action.1® The suggestion seemed wholly 
warranted from a comparison of the physiological 
activity with their stability toward excess of alkali as 
determined in a rough-quantitative way. It was 
found, for instance, that acetyl choline, 


(CH,), —N- CH, 0 Ae, 


x 
lowers the blood pressure powerfully, but the action 
is very evanescent. In alkaline solution it was hydro- 
lyzed apparently quite rapidly. The nitric ester, 
(CH,), -N-CH,- CH, -ONO,, and the ethyl ether, 


x 
(CH,),-N-CH,-CH,-O Et, also gave a marked 


x 
depressor effect. The action was less strong but more 
prolonged. These compounds showed a much greater 
resistance to alkali.1? 

From results obtained by Mr. Bacon and the 
writer!® in a careful study of certain of the esters 
and ethers of choline and their analogues it seems 
incredible that either the rates of hydrolysis or any 
other conceivable decomposition can have any ma- 
terial bearing on the duration of the muscarine action 
of these substances. This investigation took up par- 
ticularly the relative tendency for the onium struc- 
ture to dissociate and the rates of hydrolysis at a 
constant pH of 7.8, very slightly higher than that of 
blood (7.4), and at 37° C. Under these conditions 
acetyl choline is remarkedly stable toward hydrolysis. 
Only one seventh was hydrolyzed after three and one 


15 Dale, Journ. Pharm. and Exp. Therap., 6, 417 
(1914-5). 

16 Dale, Ref. No. 5. See also, Ewins, Biochem. Journ., 
8, 44 (1914); Fourneau and Page, Bull. Soc. Chem., 15, 
044 (1914), 

17 It was this same consideration, wholly warranted at 
the time, which earlier led Hunt and Menge to a study 
of the preparation of acetyl derivatives of substituted 
cholines in the hope of obtaining a less readily hydrolyzed 
ester and, therefore, one giving more prolonged action. 
They were amply rewarded in obtaining the more stable 
acetylmethyl choline which when given in a single injec- 
tion of a few tenths of a milligram kept the blood pres- 
sure uniformly lowered to one half of its original value 
for hours. 

18 A paper describing this work is ready for publication. 
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half hours. The sulfur acetyl formo choline (CH,), 
S - CH,O Ae, having not more than about one six 
hundredth the depressor effect and not greater evanes- 
cence was hydrolyzed approximately 125 times as rap- 
idly. The nitric ester was hardly hydrolyzed at all 
after 150 minutes. Taken as a whole, the results 
showed that some derivatives did and some did not 
follow the principle suggested by Dale. While it is 
true that the conditions under which these rates of 
hydrolysis were determined are similar to those in 
the blood only in regard to the effective concentration 
of hydroxyl ion and temperature, and while it is con- 
ceivable that the order of the rates of hydrolysis by 
an esterase on these derivatives might be different 
from the order of the rates of hydrolysis by the hy- 
droxy! ion, still, so far as the writer is aware, there 
is no case known where the rate of hydrolysis of an 
ester by an enzyme is appreciably greater than the 
rate by which the same will be hydrolyzed by hydroxyl 
ion. To explain, then, the evanescence action of 
acetyl choline by rapid hydrolysis due to an esterase, 
it would be necessary to assume an unheard-of rate 
for the esterase as compared with hydroxyl ion, as 
well as very greatly different rates for similar acetic 
acid esters. 

In order to explain this variation in duration of 
the action it is necessary to assume, after some factor 
(as spacial configuration) making possible a selective 
adsorption has come into play,!® some other factor or 
factors determining the varied rates at which these 
different substances exert their action on the same 
element of the nervous system.?° 

The well-known hypothesis of Clowes,” which sug- 
gests that the changes in permeability of protoplasm 
involves the varied tendencies of the ions of different 
electrolytes to reverse the phases of the natural emul- 


19 As will be shown later, physiological, chemical and 
physical evidence all point strongly to varied specific 
adsorptions as being the primal or threshold process in- 
volved in the different types of action of these substances. 
This may or may not be the cause of the varied duration 
of the same action. Whether or not the varied action is 
due to differences in physical properties or (and) to dif- 
ferent spacial configuration of the drugs and to different 
structures or (and) environment of the tissue at the seat 
of action are the real fascinating questions in this inter- 
esting problem. 

20 There may be involved differences of rates by which 
another substance is displaced by these materials through 
adsorption. Many such cases are known. As Reid Hunt 
has recently suggested a factor which also should be con- 
sidered is the rapidity with which the substances are 
excreted. Some may get out of the blood through the 
kidneys much more rapidly than others. 

21G. H. A. Clowes, J. Phys. Chem., 20, 407 (1916). 
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sions, has been extended (?) to explain the stimula- 


tion or blockage of the nerve impulse brought about 
by a particular drug.?* It seemed impossible to 
apply the theory to explain the action of these onium 
ions, at least, unless there is interposed some selec- 
tive threshold process. These ideas were especially 
attractive on account of their:simplicity and apparent 
reasonableness. Seifriz,?* however, in a study of sys- 
tems which probably more nearly approach the natu- 
ral ones, has shown that the phenomena are not so 
simple as they were first thought to be. This fact, 
nevertheless, may be a fruitful discovery, since when 
one takes into account the physiological effects in- 
volved one must believe that the factors concerned 
are distinctly complex. Those who would attempt to 
explain the action of drugs on the nervous system 
by an application of simple physical effect would do 
well to keep in mind the physiological aspects of the 
problem. In addition to a number of facts already 
indicated further emphasis on this thought is sup- 
plied by the varied action of certain acyl derivatives 
of choline. As has been indicated the acetyl choline 
ion, [(CH,),-N-CH, CH,O Ac]*, powerfully stim- 
ulates the action of the inhibitory nerves to the heart 
by an action on the endings of these nerves to that 
organ. The chloro and phenyl acetyl choline ions** 
also stimulate the same inhibitory nerves to the heart, 
but the seat of the action with them is in part in the 
brain instead of on the heart. That is, with these 
very similarly constituted ions, the action has been 
shifted to a considerable degree to a part of the same 
nerve in the brain. 

Some of the most interesting suggestions that have 
been made in recent times concerning the mechanism 
of the nervous impulse have involved connecting up 
varying concentrations of hydrogen ions with varying 
permeability.25 We are not in a position yet to dis- 
cuss the bearing of our results on these suggestions. 

One finds if anything even more striking similari- 
ties and dissimilarities in the physiological actions of 
the methyl and ethyl onium ions of nitrogen, sulfur, 
phosphorus, arsenic and antimony”® than of some of 


22 J. 8. Hughes and H. N. King, Scrence, 57, 590 
(1923); but see, also, Alexander Forbes, ibid., 58, 49 
(1923). 

23W. Seifriz, Science, 57, 696 (1923); 
Physiol., 66, 124 (1923). 

24Hunt and Taveau, Hygienic Laboratory Bull., 78, 
28 (1911); Hunt and Renshaw, Ref. No. 13. 

25 Dorothy Haynes, Sci. Progress, 18, 223 (1923); E. 
Q. Adams, J. Phys. Chem., 26, 639 (1922); R. 8. Lillie, 
Physiol. Review, 1922, p. 2; further references will be 
found in these papers. 

26 The ethyl derivative and many important methyl 
derivatives of the last four elements either have not been 
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the simple inorganic ions. It seems obvious that the 
strange difference found in the latter class (as, fo; 
example, Na*, K+ and NH,*) can be explained fully 
only when the structure of these ions has been eluci- 
dated. At present this field of knowledge igs to, 
speculative to warrant an attempt to apply it. Never. 
theless, it is not inconceivable that the structural fac. 
tor or factors causing these differences in the action 
of the inorganic ions may be so magnified in the 
onium ions as to be evaluated. In cooperation with 
Dr. W. P. Davey an investigation has been started to 
determine if a relationship ean be found with such 
structures as can be adduced from X-ray studies, 
It has long been thought that the onium ele. 
ment, per se, had no determining significance quali- 
tatively in the curare action. That this was based 
in part on erroneous experimental evidence seems 
clear from Hunt’s recent results’ showing that the 
tetra methyl onium ions of arsenic and antimony 
do not give this effect in the relatively high con- 
centrations used. (A great many different sub- 
stances give the curare effect in extreme concen- 
trations.) Evidence from the present investigation 
shows clearly that for the muscarine effect also 
the onium element is inconsequential qualitatively. 
We have prepared the phosphorus analogue of choline, 


(CH,), 4, CH,CH,OH, and Hunt has shown that it 


gives the typical muscarine effect of choline. More- 
over, on acetylation of this product a much increased 
action was found by Hunt, just as he had earlier 
shown that this occurs with choline itself. The acetyl 
sulfur formocholine ion [(CH,), S-CH,O Ac]’, 
too, like the acetyl choline, gives this action more 
strongly than does choline. 

It is clear from the previous statement concerning 
the properties of the methyl and ethy! derivatives of 
nitrogen that the character of the alkyl group has 
great significance. This was shown also a number 
of years ago by Hunt and Taveau?® in an examina- 
tion of over seventy homologs of choline. They found 
that when other alkyl groups were substituted for the 
methyl groups in the choline structure the muscarine 
effect on the blood pressure was either absent or only 
slightly developed. Hunt at that time suggested that the 
réle of the group, (CH,) ,-N-CH,-CH,-0O “is 

| 
x 
probably to carry the compounds to definite cell struc- 





investigated adequately heretofore or not at all. A num: 


ber of these are now being prepared and studied. 

27 Hunt and Renshaw, Ref. No. 13. 

28 Hunt and Taveau, Hygienic Laboratory Bull., 79, 
1911, U. 8. Public Health Service. 
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tures or, to use the comparison of Ehrlich, to make 
them fit in a certain mosaic . . . .” 

It would seem from the data now available that the 
least unsatisfactory working hypothesis is that the 
initial or threshold process in the action of these com- 
pounds involves a selective adsorption due to definite 
spacial configuration of at least a part of the onium 
ion. 

Several papers will appear shortly describing the 
synthesis, chemical properties and physical effects of 
a number of these onium compounds. 


SUMMARY 


(1) An outline is given of an extended, cooperative 
investigation now being made on the basis for the 
physiological activity of onium compounds on the 
nervous system. 

(2) Evidence has been obtained which shows that 
the process is much less simple than is indicated by 
a number of theories that have been advanced to ex- 
plain drug action. 

(3) It would appear that the action of these sub- 
stances is not due either to their chemical decomposi- 
tion, their activity as bases or to their distribution 
coefficients. The mobility of their ions is not, at least, 
of primary significance. To be physiologically active, 
these substances must exist in the body fluids as 
cations. ? 

(4) Indirect evidence is given of the necessity of 
taking into account the probable differences of struc- 
ture of the mechanism of the nervous system on which 
these substances act, or (and) the environment at the 
seat of action. 

(5) The probability that the first determining fac- 
tor in the action of these compounds is something in 
the nature of a selective adsorption depending on the 
spacial configuration of the groups involved in the 
ion structure is suggested. 

The author wishes to express his appreciation to 
the directors of the Bache Fund of the National Acad- 
emy of Science for grants made to aid the experimen- 
tal work of this investigation. 


R. R. RensHaw 
New York UNIVERSITY 





SOME FACTS IN THE LIFE OF THOMAS 
NUTTALL 


THE sketches of Thomas Nuttall afford nice evi- 
dence of the persistence of error. Nearly all of them 
repeat mistakes either relative to his journey up the 
Missouri or about his return from his transconti- 
nental trip. 

The first and still the most extended sketch of his 
life was written by Elias Durand and read March 16, 
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1860, before the American Philosophical Society and 
published in their Proceedings, Volume 7, pp. 297 to 
315. Durand places the trip up the Missouri in 
1910 and dates his return to Boston from California 
in October, 1835. 

The next significant article, anonymously appear- 
ing in the Popular Science Monthly, Vol. 46 (1895), 
pp. 689 to 696, seems to be entirely dependent on 
Durand and to repeat his mistakes. About the same 
time appeared the article in the Dictionary of Na- 
tional Biography; here the Missouri expedition was 
correctly dated, but a new variant was introduced in 
dating Nuttall’s arrival in America in 1807; else- 
where the date is given as 1808. 

The American Encyclopedia gave the date of the 
Missouri trip as 1810. The article in the Popular 
Science Monthly, Vol. 4, pp. 52 to 57, gives the cor- 


rect date for the Missouri trip but repeats for the 


most part the vague or incorrect statements of 
Durand. 

Curiously enough, precision in both cases is pos- 
sible because journal accounts have been published 
both of the Missouri trip and of the return from 
California. Still more curious, the error in the Mis- 
souri date is due to Nuttall’s own inaccuracy, thrice 
repeated in his autobiographical notes found in his 
geological (not geographical, as given by Durand) 
structure of the Valley of the Mississippi, a paper 
read in December, 1820, and printed in the Journal 
of the Academy of Natural Sciences, Vol. I, pp. 14 
to 52. Nuttall presumably depended on his memory, 
in this case in error by a year. On page 24 he 
writes: “While ascending the Missouri in the sum- 
mer of 1810.” Again on page 31: “On our voyage 
up the Missouri in 1810.” Again on page 52: “Which 
Mr. Bradbury and myself examined in 1810,” re- 
ferring to the red granitic rock seen in the vicinity 
of the Sioux River. 

This last remark serves beyond any doubt to iden- 
tify this ascent of the Missouri as that taken with 
the Astor party. Now of this trip we have Brad- 
bury’s account, “Travels in the Interior of America,” 
in the years 1809, 1810, 1811, second edition, London, 
1819; reprinted in “Early Western Travels,” Vol. 
V, 1904; also Brackenridge’s account, “Journal of a 
Voyage up the Missouri” performed in the year 1811, 
second edition, Baltimore, 1816; also reprinted in 
“Karly Western Travels,” Vol. VI, 1904. There is, 
besides, Irving’s “Astoria,” based on the narratives 
of Bradbury and Brackenridge and the journals and 
documents of the Astor party itself. 

From these accounts it is clear that Nuttall and 
Bradbury left St. Louis early in January, 1811 (not 
31 December, 1809, as in Durand). Bradbury and 
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Brackenridge returned to St. Louis July 29, Nuttall 
remaining to come down with Lisa somewhat later. 
Durand has a confused idea as to this trip. Nuttall 
traveled wholly by water, except for walking and 
other short excursions; Bradbury traveled from the 
Arikara villages on horseback to Fort Mandan. 
Durand states that they crossed the Kansas and Mis- 
souri rivers as if they were journeying by land; he 
says also that “they reached the Mandan villages 

. ascended still higher the Missouri River.” Now 
the Mandan villages or, more exactly, Fort Mandan, 
about six miles above the villages, were the extreme 
limit of their ascent of the river. Durand also tells 
of robbery by the Indians; he must have depended 
on recollection of oral accounts in which perhaps ex- 
periences in other trips were confused with this 
ascent of the Missouri. 

According to Durand, Nuttall returned to Phila- 
delphia early in 1811; this I suppose must have been 
1812, or at most at the very end of 1811. “For eight 
consecutive years he remained in Philadelphia occupy- 
ing his summer months in botanical excursions.” 
What consecutive means when residence was broken 
by summer expeditions it is hard to see. Moreover, 
the years must be reduced to less than seven; for 
according to Durand himself, basing his remark on 
Nuttall’s aecount of his Arkansas expedition, Nuttall 
left Philadelphia October 2, 1818. 

The other error is not only one of date but of 
movement. Nuttall accompanied Wyeth in his sec- 
ond trip across the continent. For this trip he ar- 
rived in St. Louis March 24, 1834. Of this expedi- 
tion also we have a journal record, by J. K. Town- 
send, an ornithologist who accompanied Nuttall: 
“Narrative of Journey across the Rocky Mountains,” 
Philadelphia, 1839, also reprinted (in part) in 
Thwaites’s “Early Western Travels,” Vol. 21. Ac- 
cording to Durand and most others who have written 
of Nuttall, Nuttall separated from Townsend and 
returned to Boston in 1835. To quote Phwaites, in 
his preface to Nuttall’s “Journal of Travels into the 
Arkansas Territory,” for Thwaites also is in error; 
most curious of all, even after editing both Brad- 
bury and Brackenridge, he still places the trip up the 
Missouri in the year 1810: “Nuttall and Townsend 

. arrived in the Sandwich Islands January 5, 
1835. Two months later, leaving Townsend, Nuttall 
sailed to the California coast, where he passed the 
summer, returning thence to the Sandwich Islands 
and embarking for Boston by way of Cape Horn.” 
Thwaites does not give the date of his arrival in 
Boston; according to Durand the date was October, 
1835. 

Now the reprint of Townsend omits the entries 
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relative to the Sandwich Islands, but enough is given 
to correct the foregoing. For Nuttall returned t 
the Columbia, not to California, in 1835; he was there 
with Townsend during that summer and until some 
time in September. “A few days ago,” writes 
Townsend under date of October 1, 1835, “Nutta]] 
took passage for the Sandwich Islands.” 

Now from Dana’s “Two Years before the Mast,” 
we are able to date Nuttall’s return to Boston; for 
he returned in the same ship with Dana. Nuttall 
embarked at San Diego, May 8, 1836. “He had 
traveled overland to the Northwest coasi, and came 
down in a small vessel (probably from the Sandwich 
Islands) to Monterey. There he learned that there 
was a small ship about to sail for Boston, and taking 
passage in the Pilgrim he came slowly along, visiting 
the intermediate ports and examining the trees, 
plants, earths, birds, ete., and joined us at San Diego 
shortly before we sailed.” Dana speaks of Nuttall 
again at Cape Horn. The ship reached Boston Sep- 
tember 20, 1836. 

Nuttall made a good many other excursions; of 
these for the most part we have only the most gen- 
eral account. In his “Observations on the geological 
structure of the valley of the Mississippi,” 1820, he 
tells us of his first journey to St. Louis. In the 
summer of 1809 he made a pedestrian tour around 
the greatest part of the southern shore of Lake Erie 
to Detroit, thence by canoe along the coast of Lake 
Huron and Michigan to Green Bay; thence by the 
Fox River and Ouisconsin, which disembogues itself 
two miles below the village called Prairie du Chien; 
thence to St. Louis. One would infer that he re 
mained in or about St. Louis until he joined the 
Astor party early in 1811. But if he did so, he 
would pretty certainly have been associated with 
Bradbury, who was exploring that region in 1810. 
There appears to be no record of such companion- 
ship. 

We learn also that he made excursions in New 
Jersey and along the coast southward to the Caro- 
linas, but particulars are lacking. Certainly he trav- 
eled much in gathering his data for the “Sylva.” 

It might be worth while to set down a chronological 
table of such facts as are known: 


Thomas Nuttall (1786-1859). 

Son of Jonas Nuttall, printer. 

Early studied botany, Dic. Nat. Biog. 

To Philadelphia, Mch., 1808 (1807, Dict. Nat. Biog.). 

Botanical studies began, so Durand, under Dr. B. 8. 
Barton. 

1909, to St. Louis, by way of the Great Lakes, Green Bay, 
the Wisconsin and Mississippi Rivers. 

1811, ascent of the Missouri as far as the Mandans, with 
Bradbury. 
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1812 to 1818, Philadelphia, with summer excursions, prob- 
ably along the coast from New Jersey to the 
Carolinas. 

1817, member of the Academy of Natural Sciences, 
Durand. 

1818-9, journey through the Arkansas country, reaching 
New Orleans February 18, 1820. 

1820-2, Philadelphia; preface to Arkansas Journal signed 
there November, 1821. 

1822-34, Curator of the Botanic Garden, Harvard; re- 
signed to join Wyeth. 

1834. Wyeth’s caravan began march from Independence, 
April 28, 1834; reached Vancouver, Wash., Sep- 
tember 16, 1834; December 3, 1834, Nuttall em- 
barked for Sandwich Islands; returned to Co- 
lumbia; reembarked for Islands last of Septem- 
ber, 1835; coast of California winter and spring 
of 1836; embarked at San Diego May 8, 1836, 
reached Boston September 20, 1836. 

1836 to 1842, Philadelphia. 

1842 inherits an estate at Nutgrove, Lancashire. There 
until his death, September 10, 1859, except for 
the last three months of 1847 and the first three 
of 1848. 


He must have made many journeys, no account of 
which has been preserved; as, for example, in prepa- 
ration of his “Ornithology,” 1832, 1834, and for his 
supplement to Michaux’s “Sylva,” 1842-9. 

Asa Gray in 1844 (quoted Dict. Nat. Biog.) said: 
“No botanist has visited so large a portion of the 
U. 8.” He visited nearly all the states of the union 
and made more discoveries than any other explorer 
of the botany of North America. 


Wu. H. Powers 
SoutH Dakota STATE COLLEGE 





SCIENTIFIC EVENTS 


THE INTERNATIONAL INSTITUTE OF 
INTELLECTUAL COOPERATION 

Tue International Institute of Intellectual Coopera- 
tion to foster and aid cooperation between the intel- 
lectual workers of all nations will open its doors on 
November 1 in Paris under the auspices of the 
League of Nations. Financial support of the insti- 
tute to the extent of 2,000,000 franes a year has 
been pledged by the French government and the 
offices will be in the Palais Royal. 

The following appointments have been made to the 
staff of the institute: Professor Gerhart von Schulze- 
Gaevernitz, of the University of Freiburg-in-Breisgau, 
who will be chief of the section on bibliography and 
scientific relations; Mlle. Gabriela Mistral, formerly 
director of the Normal School for Girls, Santiago, 
Chile, will supervise the literary relations of the new 
organization; Professor Alfred Zimmern, Oxford Uni- 
versity, England, chief of general relations; Professor 
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O. de Halecki, University of Warsaw, Poland, chief of 
university relations; Senor de Villalonga, Spain, chief 
of legal relations; Professor Dupierreux, Academie 
des Beaux-Arts of Antwerp, chief of art relations; 
Signor Giuseppe Prezzolini, Italian publicist, chief of 
information. 

The governing board of the new institute consists 
of the League of Nations committee on intellectual 
cooperation whose membership includes Einstein, 
Bergson, Millikan, Hale, Mme. Curie, Gilbert Murray, 
Lorentz, Kellogg, and other leaders in seience, litera- 
ture and the arts. , 

National Committees on Intellectual Cooperation in 
many countries have been organized to aid the Inter- 
national Institute and the League Committee in its 
work. In the United States a committee has bee 
formed with Dr. Robert A. Millikan, president of the 
California Institute of Technology, as chairman. This 
group, merging for the first time in a formal way the 
scientific, artistic, literary, legal, educational and 
other learned activities of the country, will collaborate 
with the International Institute of Intellectual Coop- 
eration and the League of Nation’s Committee on 
Intellectual Cooperation. 

The first meeting of the American Committee on 
International Intellectual Cooperation will be called 
early this winter. The membership includes: Dr. Mil- 
likan; Elihu Root, past president of the American Bar 
Association; George E. Hale, honorary chairman of 
the National Research Council; Charles H. Haskins, 
chairman of the Council of Learned Societies; Herbert 
Putnam, librarian of Congress and past president of 
the American Library Association; Virginia C. Gilder- 
sleeve, president of the International Federation of 
University Women; Lorado Taft, member of the 
American Academy of Arts and Letters; James 
H. Breasted, representative of American philological 
organizations; Charles W. Eliot, president emeritus 
of Harvard University, representative of American 
universities; Augustus Trowbridge, International Edu- 
eation Board; C. R. Mann, director of the American 
Council on Education, and Vernon Kellogg, per- 
manent secretary of the National Research Council, 
secretary of the committee. 


FIRST MEETING OF THE AMERICAN 
SOCIETY OF PARASITOLOGISTS 

THe first meeting of the American Society of 
Parasitologists will be held in Kansas City from 
December 29 to 31, 1925, in association with the 
meeting of the American Association for the Advance- 
ment of Science. The parasitologists is a new society 
which was organized at the Washington meeting last 
year. Its purpose is to bring together those groups 
interested in animal parasites. Its membership in- 
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cludes, therefore, protozoologists, helminthologists and 
entomologists, who have interest in the general prob- 
lems of parasitology or in the medical or veterinary 
phases of the subject. The society is affiliated with 
the American Association and is related to both Sec- 
tion F (zoological sciences) and Section N (medical 
sciences). Any one interested in any of the phases 
of parasitology is eligible for membership. The mem- 
bership of the society has already passed the two 
hundred mark. 

Every attempt is being made to make the meetings 
of the society at Kansas City thoroughly representa- 
tive. Features of the program will be the address 
of the retiring president, Professor Henry B. Ward, 
and a joint symposium with Section N of the Amer- 
ican Association, on the “Medical aspects of para- 
sitology,” which will be held on the afternoon of 
Wednesday, December 30. In addition there will be 
programs for the presentation of papers by members 
of the society. All members of the American Asso- 
ciation and others who are interested are cordially 
invited to attend the meetings of the society. 


SEMI-CENTENNIAL OF THE CONNECTICUT 
AGRICULTURAL EXPERIMENT STATION 
Tus year is the fiftieth anniversary of the begin- 

ning of agricultural experiment stations in this coun- 

try. The first station was started in Connecticut in 

1875, with an appropriation of only $3,000, part of 

which was from private sources. It was located at 

Wesleyan University, Middletown, under the direction 

of Dr. W. O. Atwater, but two years later the legis- 

lature reorganized the station and transferred it to 

New Haven, Dr. 8S. W. Johnson, of Sheffield Scientific 

School, being placed in charge as director. 

The semi-centennial of this station was observed 
with appropriate ceremonies on the station grounds 
at New Haven, on October 12. It was attended by 
representatives from the experiment stations in the 
northeastern section, the U. 8. Department of Agri- 
culture, the Association of Land-Grant Colleges, Yale 
University, and other persons interested in the work 
of the station. Governor Trumbull, president of the 
station board of control, presided and gave a brief 
address on “The agricultural experiment station and 
the state.” He was followed by addresses on “The 
relations of the federal government and the states 
in agricultural research,” by Dr. E. W. Allen, chief 
of the Office of Experiment Stations, and “The in- 
fluence of experiment stations on American agricul- 
ture,” by Dr. R. W. Thatcher, director of the New 
York Experiment Stations. An excellent portrait of 
Dr. E. H. Jenkins, who recently retired from the 
directorship of the station, was presented on behalf 
of his friends by Dr. Henry S. Graves, provost of 
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Yale University. In the evening a complimentary 
dinner was tendered Dr. Jenkins and his conten. 
poraries, which was largely attended. Numeroys 
speakers extolled the work of the station and its 
founders, and paid high tribute of appreciation anq 
affection to the leading figure of the occasion. 

E. W. Auten 


WASHINGTON, D. C. 





SCIENTIFIC NOTES AND NEWS 


Dr. Witi1Am H. Wetca, director of the school of 
hygiene and public health at the Johns Hopkins Uni- 
versity, has been awarded the first W. W. Gerhard 
gold medal of the Pathological Society of Phila- 
delphia. 


Dr. THEeopore W. Ricuarps, professor of chemistry 
at Harvard University and director of the Gibbs Me- 
morial Laboratory, has been decorated with the in- 
signia of an officer of the Legion of Honor by the 
French government. 


Proressor S. W. Parr, of the University of Illinois, 
was awarded the honorary degree of doctor of science 
by Lehigh University on October 7. The occasion was 
the sixtieth Founder’s Day exercises of the university 
at which Professor Parr was the principal speaker. 


Dr. E. V. McCotuvum, professor of biochemistry in 
the school of hygiene and public health of the Johns 
Hopkins University, and Dr. George Sarton, associate 
of the Carnegie Institution and editor of Isis, have 
been elected to membership in the Kaiserliche Deutsche 
Akademie der Naturforscher Halle. 


THe Russian Geographic Society has elected Dr. 
William Bowie, chief of the division of geodesy of 
the U. S. Coast and Geodetic Survey, a corresponding 
member of the society in recognition of his work in 
isostasy and other branches of geodesy. 


Proressor ArtHur M. Miuzer, for thirty-four 
years head of the department of geology at the Uni- 
versity of Kentucky, by action of the board of trus- 
tees of the university, on June 30 was retired as pro- 
fessor emeritus of geology. Continued ill health for 
the past three years, rendering him unable to engage 
in active teaching was the reason for the board’s 
action. As the university has no pension system, Pro- 
fessor Miller is retired without pay. 


Prorrsson W. Carmicnart M’Inrosu, F.R.S., 
emeritus professor of natural history in the Univer- 
sity of St. Andrews, celebrated his eighty-seventh 


birthday on October 10. 
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Dr. JAMES F, Norris, professor of chemistry at the 
Massachusetts Institute of Technology and president 
of the American Chemical Society, was a guest of the 
Chicago Chemists’ Club on September 15, at a special 
luncheon. 

Dr. C.-E. A. Winstow, professor of public health 
and hygiene at Yale University, was elected presi- 
dent of the American Public Health Association at 
the St. Louis meeting. 


PresipENT A. LAwRENCE LoweLL, of Harvard 
University, was selected chairman of the commission 
on medical education at the opening session in Buffalo. 
Dr. Willard C. Rappelye, professor of hospital ad- 
ministration at Yale University, will devote all his 
time to a five-year survey of the curricula of Amer- 
ican medical schools. 


Dr. D. Roperts Harper 3d, physicist in the Bureau 
of Standards, has resigned to take charge of some 
heat measurements in the general engineering labora- 
tory of the General Electric Company at Schenectady. 
Dr. Harper has been stationed in New York as the 
liaison officer of the Bureau of Standards with the 
American Engineering Standards Committee. 


RatpH C. HartsoucH, of the department of 
physics at Columbia University, has been appointed 
to a position with the Western Electrie Co., Chieago 
(Hawthorne works), as research physicist. 


Dr. Georce H. BiceLow, deputy commissioner of 
health for Massachusetts, has been appointed eom- 
missioner of health to sueceed the late Dr. Eugene R. 
Kelley. 


Dr. Russet W. Miuuar, assistant professor of 
physical chemistry at the University of California, 
Southern Branch, recently resigned his position to 
join the research staff of the Bureau of Mines at 
Berkeley, Calif. 


J. M. Branam, of the Fixed Nitrogen Research 
Laboratory, Department of Agriculture, has been ap- 
pointed to the research department of the Atmospheric 
Nitrogen Corporation, Syracuse, N. Y. 


Dr. Frank E. E. Germann, of the University of 
Colorado, has been granted sabbatical leave for the 
year 1925-26 and will be associated with the Carnegie 
Institution of Washington, doing researeh on the 
fluorescence of the platinocyanides in cooperation with 
Dr. Edward L. Nichols, emeritus professor of physies 
at Cornell University. 


Dr. H. M. Exsey, associate professor of physical 
chemistry at the University of Kansas, has been 
granted leave of absence for the coming year and 
will be associated with the Research Department of 
the Westinghouse Company of Pittsburgh. 
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Dr. W. K. Fisuer, of the Hopkins Marine Station, 
Pacific Grove, California, will spend November and 
December visiting eastern biological laboratories. 


Proressor Harry N. Houmes, head of the depart- 
ment of chemistry at Oberlin College, has been granted 
a leave of absence for the present academic year. Dr. 
Holmes will spend the year in study and travel abroad. 


EK. WILLARD Berry, son of Professor Edward W. 
Berry, of the Johns Hopkins University, sailed from 
New York on October 29 for three years’ geological 
work in Peru with headquarters at Negritos. 


Dr. F. E. Trorrer, president of the board of health 
of Honolulu, has gone to Tokyo, under the auspices 
of the Pan—Pacifie Union, to be Hawaii’s official dele- 
gate at the conference of the Far Eastern Association 
of Tropical Medicine, which is being held there from 
October 11 to November 1. 


Dr. JoHN Norturop, of the Rockefeller Institute 
for Medical Research, will deliver the second Harvey 
Society Lecture at the New York Academy of Medi- 
cine on Saturday evening, November 14, at eight- 
thirty. His subject will be “Pepsin and trypsin.” 


Dr. Harvey W. Witey addressed the Lions Club of 
Atlantic City at the Elks’ new home, on October 21, 
on the subject, “Do you want to live a little longer?” 


Dr. Ricuarp P. Strona, of the department of trop- 
ical medicine of Harvard University, delivered an ad- 
dress upon the subject of “Spirochaetal infections of 
man,” at the seventy-fifth anniversary meeting of the 
Medical Society of the State of Pennsylvania, held at 
Harrisburg from October 6 to 8. 


Dr. Henry E. Crampton, professor of zoology in 
Barnard College, Columbia University, is delivering a 
series of four lectures on “The evolution of life,” at 
the Rand School of Social Science. 


Proressor J. W. Grecory, F.R.S., delivered his 
presidential address to the Westminster and Central 
London Branch of the Geographical Association on 
September 30, on “The relative influence of denuda- 
tion and earth-movements in moulding the surface of 
the earth.” 


Dr. Henry H. Rosinson, Ph.D., Yale, superinten- 
dent of the Connecticut Geological and Natural His- 
tory Survey since 1920, died on October 20, at the 
age of fifty-two years. 


Dr. C. F. SonntaG, prosector to the Zoological 
Society of London, died on October 10, aged thirty- 


seven years. 


Caprain H. Rratt Sankay, of England, past 
president of the Institution of Mechanical Engineers 
and an authority upon steam and gas engines, died 
on October 3, in his seventy-second year. 
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S. J. Jonnston, formerly professor of zoology 
in the University of Sydney, Australia, died on 
July 16. 


Proressor H. H. Hrpepranpsson, the well-known 
Swedish meteorologist, recently died at the age of 
eighty-seven years. 


Proressor A. A. FRIEDMANN, director of the Cen- 
tral Geophysical Observatory of Russia, died on Sep- 
tember 16, aged thirty-seven years. 


AccorDING to the Journal of the American Medical 
Association, the foreign guests at the fifteenth annual 
meeting of the clinical congress of the American Col- 
lege of Surgeons, Philadelphia, which takes place 
from October 26 to 30, will be Lord Dawson, of Penn, 
London, physician in ordinary to the king; Sir Wil- 
liam Arbuthnot Lane, London, who will deliver the 
John B. Murphy oration in surgery; Professor Vit- 
torio Putti, Bologna, Italy, who will speak on some 
phase of orthopedic surgery; Dr. Victor Pauchet, of 
Paris, professor of clinical surgery in the School of 
Medicine at Amiens, will read a paper on “Experi- 
ences in the surgical treatment of gastric, duodenal 
and jejunal ulcers”; Dr. William Blair-Bell, professor 
of obstetrics and gynecology at the University of 
Liverpool, England, and Dr. Philip J. Franklin, Lon- 
don, eye, ear, nose and throat surgeon to the East 
London Hospital. Headquarters will be at the Belle- 
vue-Stratford Hotel. At the meeting.on Monday 
evening the president of the congress, Dr. Charles H. 
Mayo, Rochester, Minn., inducted into office his 
successor, Dr. Rudolf Matas, of New Orleans. 


THE Rochester Section of the American Chemical 
Society, in cooperation with the division of organic 
chemistry, will hold a symposium on organic chem- 
istry in Rochester on December 29, 30 and 31. A 
number of the leaders in various branches of organic 
chemistry have been invited to present papers at the 
symposium. Ample time will be allowed for the pres- 
entation and discussion of the papers. This will 
make possible the presentation of papers of greater 
general interest to organic chemists than those which 
ean be presented at the regular meetings of the 
division. All who are interested in organic chemistry 
and can attend the symposium are cordially invited 
to do so. Further particulars can be obtained from 
E. M. Billings, secretary, Rochester Section, Eastman 
Kodak Co., Rochester, N. Y., or F. C. Whitmore, 
secretary, division of organic chemistry, Northwestern 
University. 


THE annual meeting of the Eastern Society of An- 
esthetists is being held at Philadelphia from October 
26 to 30 at the Hotel Adelphia. There will be clinics 
in the mornings and discussions open to members of 
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the profession in the afternoons, also joint session; 
with the Mid-Western Association of Anesthetists, the 
Philadelphia Academy of Stomatology and the Amer. 
ican Society of Regional Anesthesia. The dinner. 
dance was held on October 28. Dr. Adolph F. Byrd. 
mann delivered the president’s address on October 26, 


Tue New York State Association of Public Healt) 
Laboratories will hold its mid-year meeting on 
Wednesday, November 4, at the State Laboratory in 
Albany. There will be a morning and an afternoon 
session at which papers will be presented and oppor- 
tunity given for general and informal discussion. 


Tue fifth annual conference of health officers and 
public health nurses will be held in Lansing, Michi- 
gan, on November 18, 19 and 20, under the auspices 
of the Michigan Department of Health and the Michi- 
gan Public Health Association. 


Mayor Berman, of New Orleans, has issued for- 
mal invitations to a conference to the mayors of thirty 
cities in Louisiana, Mississippi and Alabama and to 
the presidents of police juries in fourteen parishes in 
Louisiana, to make plans for a comprehensive survey 
to determine the best methods of attacking the prob- 
lem of marsh mosquitoes. Governor Fuqua has issued 
invitations to the conference to the governors of ad- 
joining states, the secretary of agriculture, the sur- 
geon general, U. S. Public Health Service, and other 
federal sanitation experts. 


At the twenty-eighth annual convention of the 
American Bakers’ Association held at Buffalo from 
September 15 to 18, the organization of a department 
of nutritional education in the American Institute of 
Baking, and the subscription of $100,000 in five in- 
stallments of $20,000 a year toward financing the 
work of the department by the Robert Boyd Ward 
Fund, Ine., were announced. The contribution ot 
$100,000 is without any conditions, the particular use 
of the money being left entirely to the determination 
of the directors of the institute. In the letter of Mr. 
W. B. Ward, president of the Robert Boyd Ward 
Fund, Inc., transmitting the first installment of $20,- 
000, he expresses the hope that the idea ef such a de- 
partment may appeal to others in the industry and its 
allied trades so as to result in its further expansion 
and “that the work in the education and science of 
nutrition will redound to the credit of the industry as 
a whole.” 


A NEw type of institute was recently dedicated at 
Géttingen as the sixteenth institute of the Kaiser W1l- 
helm Society for Advancement of the Sciences. Ac- 
eording to Industrial and Engineering Chemistry, this 
institute is to study all manner of air and water cur- 
rents in free flow, in connection with airships, ™& 
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ieorological problems, the influence of currents on liv- 
ing organisms, ete. Although it has primarily no 
direct relation to chemistry, nevertheless various ques- 
tions which will be submitted to the institute may be 
of significance to chemical technology as well. Ap- 
paratus of an entirely novel type has been erected, 
for example, a large wind chamber pumped free of 
air, into which can be introduced powerful air cur- 
rents of a velocity even greater than that of sound. 


Tne cornerstone of the new building of the New 
York Academy of Medicine will be laid on October 
30, at 4: 30 o’clock. According to the Journal of the 
American Medical Association, from 1843 until 1924 
the academy limited its activities to promoting the 
science and art of medicine, to the maintenance of 
medical library and the promotion of public health. 
When it decided to expand, the Carnegie Corporation 
appropriated $1,550,000 for a new academy building 
and the Rockefeller Foundation $1,250,000 for en- 
dowment for new activities, including the appoint- 
ment of a full-time director and a new executive li- 
brarian, the development of library service, the main- 
tenance of a bureau of clinical information and the 
publication of a bulletin. The director of the acad- 
emy, who began his duties January 1, 1924, is a mem- 
ber of all committees, makes special studies of affairs 
suggested by the council and is general superintendent 
of the building. The library is the only public medi- 
eal library in New York City. It is open daily to 
the public, and the staff will be increased in order to 
extend its activities. 


Ir is reported that forty men, including carpenters, 
masons and electricians, left Oslo, Norway, on Octo- 
ber 13 for Kings Bay, Spitzbergen, where they will 
spend the winter building a shed for Captain Roald 
Amundsen’s polar airship. Mr. Ellsworth, Amund- 
sen’s colleague in this year’s flight, has given $100,000 
for the expenses of the expedition, which will be 


_ known officially as the Amundsen-Ellsworth Expedi- 


tion. It will fly the Norwegian flag only. Captain 
Amundsen is now on a lecturing tour in the United 
States. His proposal is to fly in an airship next 
summer from Spitzbergen, by way of the North Pole, 
to Alaska. His experience this year has convinced 
him, he stated recently, that aeroplanes are not suit- 
able for prolonged Arctic flights. 


TxE installation of new equipment in Professor 
Pavlov’s physiological laboratory has been completed. 
The entire laboratory has been constructed according 
to plans worked out by Pavlov, and includes an 
operating department, consisting of three rooms and 
4 clinie built in accordance with the latest require- 
ments in clinical surgery. In one of the rooms has 


been installed a special sound-proof chamber for the 
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purpose of carrying on precise experiments on the 
method of conditional reflexes. 


Mr. Watatic has been purchased by the New Eng- 
land Federation of Bird Clubs and will be presented 
to the Commonwealth of Massachusetts for a per- 
manent bird sanctuary. Mt. Watatie is almost the 
only remaining important forest area of red spruce 
in Massachusetts. It is loeated in Ashburnham and 
Ashby. About one hundred acres on top of the 
mountain were bought by the federation when it was 
discovered that this virgin forest was about to be in- 
vaded by the axe. Negotiations were already in prog- 
ress for the sale of it to a lumber concern when it 
was purchased by the Federation of Bird Clubs. 


Museum News states that the first unit of the new 
museum of the Los Angeles Museum of History, Sci- 
ence and Art is now practically complete and it is 
hoped that the new building will be thrown open to 
the public by November 1. This four-story unit, 
which has been erected at a cost of $900,000, will 
provide approximately three times the floor space 
available in the old building. Until the other units 
are completed the exterior will be finished in con- 
crete. Eventually the completed museum will be sur- 
faced with stone. The opening of the new building 
will be marked by the unveiling of notable new habi- 
tat groups, more especially the great African jungle 
groups for which the material has been gathered dur- 
ing the past five years by Leslie Simpson, big game 
hunter. Two of these groups, one of which repre- 
sents a water-hole on the veldt, will be one hundred 
feet long. Maurice Logan, who has painted the back- 
grounds for these groups, went to East Africa more 
than a year ago to make studies and photographs and 
to bring back material to be used in the construction 
of the settings. Among the collections which will find 
a place in the new unit are: the Burlingame-Johnson 
Chinese potteries; paleontological and natural history 
collections; an extensive marine exhibit; the open-air 
gallery of garden and architectural sculpture. 


AWARDS have recently been made of the four war 
memorial scholarships offered annually by the West- 
inghouse Electric and Manufacturing Company as a 
memorial to those employees of the company and its 
subsidiaries who entered the service of their country 
during the World War. Each scholarship carries 
with it an annual payment of $500 for a period not 
to exceed four years, such payment to be applied 
toward an engineering edueation. This year’s awards 
go to Bernard C. Hibler, who will attend Penn State 
College; Robert G. Redhead, Washington University, 
St. Louis; William H. Hamilton, University of Penn- 
sylvania, and Starling Winters, University of Cali- 
fornia. Thirty-six candidates in ten cities competed. 
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A NEW journal, Genetic Psychology Monographs, 
has been founded at Clark University in order to ful- 
fill a need long felt by American and European psy- 
chologists. The new journal has been formed to care 
for research papers that are too large to be printed 
in regular journals. Each number is to be a complete 
research and may be contributed from any part of the 
world. The journal is edited and published by the 
Pedagogical Seminary and Journal of Genetic Psy- 
chology, with an international board of editors con- 
sisting of: Bird T. Baldwin, State University of Iowa; 
William H. Burnham, Clark University; Cyril Burt, 
University of London; Edward Claparéde, University 
of Geneva; Edmund 8. Conklin, University of Ore- 
gon; Arnold Gesell, Yale University; William Healy, 
Judge Baker Foundation; Walter S. Hunter, Clark 
University; K. S. Lashley, University of Minnesota; 
Carl Murchison, Clark University; Henri Pieron, Uni- 
versity of Paris; Sante de Sanctis, University of 
Rome; William Stern, University of Hamburg; Lewis 
M. Terman, Stanford University; E. L. Thorndike, 
Columbia University; John B. Watson, New York 
City, and Helen Thompson Woolley, Columbia Uni- 
versity. There will be six numbers a year, each of 
one hundred pages and comprising a single research 
work, the first issue to be out in January. 


Yate University has set aside 200 acres of the Ray 
Tompkins Memorial tract near the new golf course as 
a preserve for the native plant and wild life of this 
region. The preserve will serve as a sanctuary for 
animals and plants and will also be used for field 
studies and instruction by the departments of botany, 
zoology and forestry. For a iong time this extensive 
tract of forest has been under excellent protection and 
eare. Around a portion of it is still found the high 
woven wire fence which confined the deer and elk 
when its former owner, John M. Greist, of New 
Haven, used the land as a deer park. In commenting 
upon the project, Dean Graves, of the-forestry school, 
said: “Characterized by a great variety of trees, 
shrubs and wild flowers, already a refuge for birds 
and animal life of interest to the zoologist, and within 
easy reach of the university, the preserve offers an 
unusual opportunity for research and for class work 
in the field.” 





UNIVERSITY AND EDUCATIONAL 
NOTES 


THE will of the late James B. Duke, former presi- 
dent of the American Tobaeco Co., provides $40,000,- 
000 for Duke University, Durham, N. C., $4,000,000 
of which is to be used for the establishment of a 
medical school and hospital. This amount is in ad- 
dition to the $40,000,000 given to Duke University 
last December by Mr. Duke. 
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ANNOUNCEMENT has been made by the Board of 
Trustees of Princeton University of the receipt of 
gifts amounting to $721,085 for general endowment 
and of $32,300 for current expenses. The trustee, 
also accepted from an anonymous Princeton alumnys 
a trust fund of $50,000. 


Tue Connecticut College of Pharmacy, founded by 
the State Pharmaceutical Association, will be opened 
on October 21 in the old Yale Medical School Build. 
ing on York Street, which has been remodeled. A 
two-year course, leading to a degree of Ph.G., will be 
given. 


Dr. BasHrorp Dean, curator of arms and armor 
at the Metropolitan Museum, and formerly professor 
of zoology in Columbia University, has been appointed 
professor of fine arts at New York University. 


Dre. JonnN Rice Mrner has been appointed bio- 
metrician, with the rank of associate professor, in the 
Institute for Biological Research of the Johns Hop- 
kins University. 

Dr. Harotp W. Manrer, of the University of Illi- 
nois, has been appointed to the position of parasitolo- 
gist in the department of zoology at the Louisiana 
State University, Baton Rouge. 


FrankKuIn J. Bacon, head of the department of 
pharmacognosy for Eli Lilly and Company, has been 
appointed head of the department of pharmacology 
and pharmacognosy in the College of Pharmacy at 
the University of Florida. 


FRaNKLIN SHERMAN, of the North Carolina State 
College, has been appointed head of the division of 
entomology at Clemson College, 8. C. 


Tre following additions to the faculty of the 
Jefferson Medical College, Philadelphia, have been 
announced: Dr. Paseal Brooke Bland, professor of 
obstetrics; Dr. William M. Sweet, professor of oph- 
thalmology, and Dr. Edward A. Strecker, professor 
of nervous and mental diseases. 


Dr. ArtHur H. Rueaes, director of the Butler 
Hospital of Providence, R. I., has been appointed 
consultant in mental hygiene to the department of 
university health and lecturer in psychiatry in the 
School of Medicine at Yale University. 


Artuur N. Braae, assistant in biology in the Johns 
Hopkins University, has been appointed instructor 
in the department of zoology in Marquette University, 
Milwaukee. 


M. Reouon has been appointed professor of electro- 
radiology at the University of Bordeaux, to take the 
place of the late Professor Bergonié. 
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DISCUSSION AND CORRESPONDENCE 


PRESSURE ENERGY IN AN INCOMPRESS- 
IBLE FLUID AND BERNOULLIS 
PRINCIPLE 


Proressor E. H. Kennarp in Science for Septem- 
ber 11 gives a correct statement of the “energy trans- 
fer’ formulation of Bernoulli’s principle, but it seems 
to me that he is mistaken in his contention that the 
“pressure energy” point of view is absurd. 

In an open body of incompressible liquid under the 
action of gravity the potential energy per unit vol- 
ume of a given portion of the liquid is, of course, 
partly dependent on gravity, and it is permissible to 
think of it as partly due to pressure. The first part 
of the potential energy per unit volume is equal to 
hdg where h is the height of the given portion above 
a chosen reference level, d is the density of the liquid, 
and g is the acceleration of gravity; and the second 
part of the potential energy per unit volume is equal 
to the pressure p of the portion of the liquid. 

Let us take the pressure at the surface of the liquid 
as zero so that the pressure p at any point in the 
liquid may be thought of as gauge pressure. Then 
to carry unit volume of the liquid from the surface to 
a place where the pressure is p an amount of work 
equal to p must be done in overcoming the forces ex- 
erted on the unit volume by the surrounding liquid. 
This work has been handed on to other portions of 
the body of fluid (it does not reside in the portion of 
fluid which has been carried from A to B), but the 
location of what we choose to call potential energy is 
never a matter for consideration. The notion of 
potential energy is legitimate when the work done to 
effect a change of configuration is a function only 
of the change of configuration. 

It is, of course, entirely proper to consider where 
the work done on a portion of fluid to carry it from 

A to B has gone to, that is to say the energy aspects 
of a fluid in motion can be formulated on the basis 
of transfer of energy in the fluid, and there is some 
advantage in this method because it involves definite 
things which are ignored in the method in which we 
assign potential energy due to pressure to each por- 
tion of the fluid. Potential energy is always an idea 
which makes up for things ignored. 


Wma. S. FRANKLIN 
MASSACHUSETTS INSTITUTE OF 
TECHNOLOGY 


In an article on Bernoulli’s theorem (Sc1Encz, 
Sept. 11, 1925) Dr. Kennard objects to the name 
pressure energy for the so-called pressure head, and 
especially to the idea that a pound or a cubic foot of 
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liquid carries pressure energy with it along a tube 
of flow. 

The validity of the objection can not be tested con- 
clusively by deriving the theorem from the principle 
of energy, because this involves the point in ques- 
tion. Let Bernoulli’s theorem be obtained as an in- 
tegral of Euler’s equations in the case of irrotational, 
frictionless, stream-line flow; it is then merely a 
mathematical affair awaiting any useful and usable 
interpretation. Two of the terms in it are kinetic 
and position energy, one depending on the velocity 
and the other on the position of the element of liquid. 
The third term is energy and since it depends on pres- 
sure the name pressure energy is surely not inappro- 
priate. Every one of the three terms varies with 
the mass and the position of the element; therefore 
each quantity of energy may at least be regarded as 
belonging to and traveling with the element. 

Pressure energy in this sense is distinctly different 
from compression or elastic energy. For example, if 
a rod is to be used for transmitting a push P with a 
possible displacement p, the pressure energy possessed 
by the rod is Pp; this is like potential energy Wh. 
If P shortens the rod an amount e the compression 
energy is 4%Pe. Similarly, when energy is transmit- 
ted by water flowing through a horizontal pipe, the 
input, omitting the kinetic energy, is p/w ft-lbs per 
lb, the friction loss is h, ft ft-lbs per lb, and the out- 
put is thus (p/w —- h,) vAw ft-lbs per sec. where 
v is the velocity of flow, A the section area of the 
pipe, w the specific weight of the water, and p the 
pressure (force per unit area) at the input end of the 
pipe. Problems solved in this way become simple 
exercises in book-keeping on the energy transactions 
of a pound of water. 

Dr. Kennard’s value of 46 ergs should be 23 ergs, 
because the average pressure is half of 1.031 x 10° 
dynes per em.? 

R. F. DEmMen 

STEVENS INSTITUTE OF TECHNOLOGY 


A FOSSIL FISH OF THE FAMILY 
CALLICHTHYIDAE 

In the fresh waters of South America north to 
Panama may be found small eatfishes (Hoplosternum 
punctatum Meek and Hildebrand) of a peculiar 
type, the sides of the body covered with a double 
series of vertically elongated plates. They were re- 
vised by Mrs. Marion Durbin Ellis in 1913, and since 
then not much has been added to our knowledge. 
When recently collecting fossil insects in the green 
Tertiary rock at Sunchal, Province of Jujuy, Argen- 
tina, I was fortunate in finding the first fossil repre- 
sentative of the family. Although it is at least sev- 
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eral millions of years old, it appears to belong to the 
living genus Corydoras, and may be known as Cory- 
doras revelatus n.sp. It is 27 mm long from end of 
snout to base of caudal fin, the total length at least 
31 mm; depth at base of dorsal slightly over 9 mm; 
width of orbit 2 mm; orbit from top of head 1.8 mm, 
from end of snout 3.5 mm; lateral plates numerous, 
certainly over 20 in each series; dorsal spine very 
strong, anal spine weak. In the deep body, arched 
profile of head, and rather large eye it resembles 
C. paleatus (Jenyns), a species discovered by Darwin 
on the voyage of the Beagle. The eye appears to be 
placed lower down, but this may be the result of 
crushing. The opercular plate agrees with that of 
C. paleatus and other species, having the lower pos- 
terior margin concave. The dorsal spine is very 
heavy, suggesting C. armatus (Giinther), but there is 
no evidence that the soft rays are prolonged to a 
point. 

The discovery of this fish, together with that of the 
accompanying insects, shows that the variegated green 
and red shales of this part of Argentina belong to 
the Tertiary, possibly late Tertiary, and are of fresh- 
water origin. This is a matter of considerable im- 
portance as the age of the beds was somewhat in 
doubt. The discovery of fossil insects in these rocks 
is due to Mr. Geo. L. Harrington; my wife and I 
visited the locality and obtained many species. 

Corydoras still lives in the same region; thus C. 
micracanthus of Regan was discovered at Salta. 

T. D. A. CocKERELL 

UNIVERSITY OF COLORADO 


TOBACCO AND TOMATO MOSAIC 


(1) LonGevity oF THE Virus or Tosacco Mosaic 


In February, 1920, I received from Dr. H. A. 
Allard for comparative tests a small bottle of ex- 
pressed juice from mosaic-diséased tobacco plants. 
It was unfiltered and protected from contamination 
by a layer of toluene. A small portion only was used 
at the time and the remainder tightly corked and 
set aside. 

On May 25, 1925, four healthy plants were inocu- 
lated by rubbing two leaves of each with a small por- 
tion of the preserved juice. Two check plants were 
treated similarly, using sterile water. The plants 
were kept in a good light in the laboratory. On 
June 15 each of the four plants was definitely 
mosaic-diseased, while the two check plants were per- 
fectly healthy, as they have remained to date. 

On June 25 four other healthy plants six weeks 
old were similarly inoculated and left in the green- 
house, while check plants were again treated with 
sterile water. On July 10 each of the four inocu- 
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lated plants was showing excellent mosaic symptoms, 
while checks were healthy. 

It is therefore a fact that the expressed juice of 
mosaic-diseased tobacco plants retained in vitro over 
five years is still infectious. 


(2) Srreak or ToMATO IN QUEBEC a “Dovszz- 
Virus” DIsEzASE 


Mr. T. C. Vanterpool, working in my laboratory, 
has been studying “streak or stripe” disease of to- 
mato since 1923. Diseased plants and those artifi- 
cially inoculated with “streak virus” often tend to 
outgrow streak symptoms in the upper straggling 
part of the plant, but they always present mosaic 
symptoms in those parts. Further, the virus of 
tomato streak inoculated into tobacco always gave 
mosaic, and a transfer from that tobacco often re- 
produced streak in tomato. The possibility of dou- 
ble inoculation was therefore considered, and the fol- 
lowing summarized facts cover the work done this 
season in both greenhouse and field. 

Healthy tomato plants inoculated with a mixture 
of viruses from mosaic-diseased tomato and potato, 
or tobacco and potato, develop streak in about four- 
teen days. Mosaic-diseased tomato plants inoculated 
with virus from mosaic-diseased potato develop 
streak. Virus from diseased potato gave rise to 
doubtful mosaic in healthy tomato. Juice from a 
tobacco plant showing mosaic after inoculation with 
tomato and potato mixed virus developed streak when 
inoculated into healthy tomato. 

Combinations of bean mosaic and raspberry mosaic 
viruses with tomato mosaic virus gave negative re- 
sults. 

From the above results it may reasonably be con- 
cluded that in Quebee streak or stripe of tomato is 
not a disease caused by B. lathyri but is a disease re- 
sulting from double inoculation, i.e., with virus of 
potato mosaic and tomato mosaic (tobacco mosaic 
in this case being considered the same as tomato 
mosaic). Further work may show that other host 
plants function as potato, and more work is re- 
quired to determine the proportions of the two juices 
necessary to develop streak of tomato. 

B. T. Dickson 

DEPARTMENT OF BOTANY, 

MACDONALD COLLEGE, 
QUEBEC, CANADA 


SEX CHANGES IN BIRDS 


In Science News Service, as printed in your issue 
of Science, March 6, 1925, appears an article relating 


to the changing of sex in pigeons. The observations 
of Dr. Oscar Riddle, of Carnegie Institution of Wash- 
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ington, are given and his deductions are most inter- 
esting. 

Shortly after reading this article the undersigned 
eame across an old book, printed in London in 1859. 
This book’s title is “Ten Thousand Wonderful Things, 
Marvelous, Rare, Curious and Quaint.” It was com- 
piled by Edmund Fullington King, and is made up of 
short articles of historic, scientific and otherwise curi- 
ous phenomena. On page 189 of this book appears 
the following account of what is described as “An 
extraordinary problem” with reference to the chang- 
ing characteristics observed in gallinaceous birds. 
The article follows: 


A CHANGE IN SEX 


Connected with the plumage of birds is an extraordi- 
nary problem which has baffled all research, and toward 
the solution of which not the slightest approach has 
been made. Among certain of the gallinaceous birds, 
and it has been observed in no other family, the females 
occasionally assume the male plumage. Among pheas- 
ants in a wild state the hen, thus metamorphosed, 
assumes with the livery a disposition to war with her 
own race, but in confinement she is spurned and buffeted 
by the rest. From what took place in a hen pheasant 
in the possession of a lady friend of the late Sir Joseph 
Banks, it would seem probable that this change arises 
through some alteration in the temperament at a late 
period in the animal’s life. This lady paid particular 
attention to the breeding of pheasants. One of the hens, 
after having produced several broods, moulted and the 
succeeding feathers were exactly those of a cock. The 
animal never afterward laid an egg. 

The pea hen has sometimes been known to take the 
plumage of the cock bird. Lady Tynte had a favorite 
pea hen which at eight several times produced chicks. 
Having moulted when about eleven years old, the lady 
and her family were astonished by her displaying the 
feathers peculiar to the other sex and appearing like 
a pied peacock. In this process, the tail, which was like 
that of the coek, first appeared. In the following year 
she moulted again and produced similar feathers. In 
the third year she did the same, and then also spurs 
resembling those of the cock. The bird never laid after 
this change of her plumage. 


This paragraph in this old book, printed seventy 
years ago, only goes to prove that there is “nothing 
new under the sun,” although those who observed the 
phenomena at that day were unable to account for it 
to the extent that Dr. Riddle has. 


I. M. HeMInGER 
SAN Jose, CALIF. 


ANTI-EVOLUTION PROPAGANDA IN 
GEORGIA 


Tue following extract from the letter of a friend 
teaching in Georgia, one whose name carries a Ph.D. 
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degree from the University of Wisconsin and whose 
reputation for veracity is excellent, may help to ex- 
plain why the people of Georgia failed to support 
the recent anti-evolution bill brought before their 
legislature. 

My friend with a perhaps improper curiosity had 
attended a negro church service during the month of 
July. I now quote: 


The preacher spoke somewhat as follows: ‘‘ As long as 
they said us coluhd folks was descended from ape-like 
animals nobody didn’t say nothing. But that’s because 
their hearts wasn’t pure. And when Darwin came along 
and said folks in gen’1 was descended from a fossil, then 
nobody didn’t like it. But his heart wasn’t pure. And 
then Voltaire came along and said it too, but nobody 
didn’t pay no attention to him because his heart wasn’t 
pure. And then Thomas Payne came and said we was all 
descended from fossils. But he didn’t make no headway, 
cause his heart wasn’t pure. And in Tennessee, Bryan 
and Darrow and those folks won’t do no hurt, for their 
hearts isn’t pure. The Bible don’t say we’s descended 
from fossils.’ 


JOHN SMITH DEXTER 
UNIVERSITY OF PorTo Rico 





SCIENTIFIC BOOKS 


Dynamische Meteorologie. By F. M. Exner, profes- 
sor of geophysies at the University of Vienna and 
director of the Central Institute for Meteorology 
and Geodynamics. 2d Edition, much enlarged. 421 
pages, with 104 figures in the text. Vienna, 1925, 
Julius Springer. 


Any contribution from so careful and conscientious 
an investigator as Exner is worth having, and the 


“present volume should be in the hands of every serious 


student of what formerly was called dynamic meiteor- 
ology; but is now more generally termed aerography— 
the structure of the atmosphere. 

The book first appeared in 1916 and evidently suf- 
fered from the loss of touch with British and Amer- 
ican progress. The war certainly did advance our 
knowledge of air structure, even if we consider only 
the instrumental side of the problem. In one of his 
papers before the Royal Meteorological Society 
(April, 1919), Sir Napier Shaw said: 


It may be that in the near future no meteorological 
observatory will be regarded as really complete if it does 
not possess a cinematograph camera, a searchlight, a 
range finder and a chronograph, besides a kite balloon, 
a gun and ammunition, and crews to use them. 


There is a decided flavor of war-time experience in 
the above; and in time of peace we can dispense with 
some of these; but on the other hand there are new 
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instruments, particularly those connected with vapor, 
dust, cloud and visibility problems, which are now 
essential. Also every observatory should have its own 
airplane, or better yet a fleet of planes, and be in 
close touch with the travelers of the air. 

Exner has included in this present edition all re- 
cent discussions on mass movements of warm and cold 
air streams, the various theories regarding the origin 
of eyclones and the behavior of air masses when 
in juxtaposition with sharply marked boundaries. 
The results of such interchange can be traced in caus- 
ing or facilitating precipitation. 

The latest views of the Bergen school of forecasters 
and the function of surfaces of discontinuity—the 
so-called polar front and the steering line (Béenlinie 
und Kurstlinie)—are given at length. 

In the opening chapters on mass systems and the 
laws of gases, there is room for improvement and 
there is a departure from the C.G.S. system. While 
the author defines the accepted or Bjerkian bar with 
its thousandth part the millibar, he prefers to stick 
to the older unit, the pressure of a millimeter of Hg. 
And in a footnote regarding the distinction between 
mass and weight, there is a reversion to the meter- 
kilogram-second system. It is confusing to read 
about normal pressure in such units. In this respect 
the book is disappointing. 

The opening chapters deal with the usual equations 
for unsaturated and saturated conditions. One is apt 
to get the impression that the weight of water vapor 
is five eighths that of dry air, forgetting that this value 
only holds under certain conditions of pressure and 
temperature. We notice also that the values of the 
specific heat for dry air ¢, = 0.2375, at constant pres- 
sure and the same for constant volume c, = 0.1690, are 
not recent values, namely, 0.2387 and 0.1701. The 
ratio is 1.40329. The old value which Exner uses is 
1.405. In fact, the latest value is 1.402. 

Succeeding chapters deal with the more general 
equations of dynamics and hydrodynamics, and un- 
less one is quite conversant with spherical coordinates, 
there is here some hard reading. 

Other chapters deal with vertical temperature dis- 
tribution in the free air when at rest, which actually 
is seldom (if ever) the case, convection, the solar con- 
stant of radiation, the troposphere and stratosphere. 
The fifth chapter deals with the kinematies of mov- 
ing air streams, and while the two volumes of Bjerknes 
are referred to, the author prefers an older treatment 
as being more concise and in better accord with the 
trend of his own memoirs; and also lending itself 
more readily to graphie representation. The trajec- 
tories of air flow, with points of convergence and 
divergence over Austro-Hungary and the Adriatic are 
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discussed with illustrations; also the occurrence and 
distribution of rain on mountain summits, in connee- 
tion with the deformation of stream lines. 

In the last half of the book different types of 
cyclones and anticyclones are discussed with relation 
to modern theories. Thus we have the Bijerknes 
scheme of families of cyclones, as a series of waves 
or rather eddies along a polar front. 

The book is a mine of information for serious read- 
ers and those who have time and care to work out 
the problems. In many respects it may be compared 
with Richardson’s unique volume, “Weather Predic- 
tion by Numerical Process”; and like that book will 
well repay study by forecasters. For the layman it 
is hard of comprehension; but then let it be remem- 
bered that the vagaries of weather, that is, the com- 
plex resulting from the interplay of air streams of 
different pressures, temperatures, velocities and vapor 
content, is likewise hard to comprehend. Indeed, it 
is almost bewildering; and the wonder is that antici- 
pations are fulfilled and forecasts verified as fre- 
quently as they are. 

ALEXANDER McADIE 

BLvuE HILL OBSERVATORY 





SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 


CONDITIONS OF VALIDITY OF MACAIL- 
LUM’S MICROCHEMICAL TEST FOR 
CALCIUM! 

Accorpine to A. B. Macallum (Ergeb. d. Physiol., 
1908, 7, 611), purpurin forms a reddish purple com- 
pound in place with calcium, and so may be used to 
determine the localization of calcium in plant and 
animal cells. The fact that purpurin is an indicator 
for alkalies makes it desirable to determine the re- 

liability of this test. 

To ensure the purity of solutions to be employed 
in this investigation the water was glass distilled and 
analyzed reagents used throughout. One series of 
experiments was made with pure solutions; and a 
second series with Paramoecium caudatum trans- 
ferred from such solutions in which they live for 
days. 

Neutral and slightly acid solutions of purpurin 
are orange, and alkaline solutions are reddish purple 
in color. Aqueous solutions of purpurin were added 
to M/24 solutions of sodium, potassium and calcium 
chloride and saccharose. All solutions were colored 
orange and in the calcium chloride solution only 4 
heavy orange precipitate appeared. 


1 Contributions from the Department of Zoology, Smith 
College, No. 134. 
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If the solutions were made faintly acid by adding 
either organic or mineral acids the heavy orange pre- 
cipitate persisted in the calcium chloride solution, 
and a fine orange precipitate appeared in the solu- 
tions of sodium and of potassium chloride. There was 
no change in the color of the mixtures. If the solu- 
tions were made alkaline by the addition of sodium 
or potassium carbonates or hydroxides all the solu- 
tions became reddish purple. The fine precipitates 
in the sodium and potassium chlorides disappeared, 
the heavy precipitate in the calcium chloride remained 
and became a deep reddish purple. Thus it is evi- 
dent that purpurin forms a distinctive reddish purple 
compound with calcium only in alkaline solutions. 

In view of the fact that living protoplasm is ap- 
proximately neutral it was of interest to determine 
under what conditions Paramoecia would stain with 
purpurin. From cultures in which they were abun- 
dant, Paramoecia were allowed to rise into glass 
tubes filled with glass distilled water, and transferred 
to additional tubes of such water. In this way they 
could be freed from the culture medium and kept in 
distilled water for several days or could be trans- 
ferred to solutions of sodium, potassium, or calcium 
chloride or saccharose in which they will remain 
alive for one or more days. Acid or alkali was added 
to these solutions in some experiments. 

The test as devised by Macallum entails the killing 
of the cells. In this investigation the Paramoecia 
were either killed in place on cover slips by the fumes 
of osmie acid, then washed in 70 per cent. alcohol 
and stained with a saturated alcoholie solution of 
purpurin; or were killed by transferring them to a 
small amount of boiling water, then to a slide on 
which the water was allowed to evaporate somewhat, 
then fixed and stained with the purpurin solution for 
ten minutes. All sides were then washed in aleohol, 
xylol and mounted in balsam. 

Paramoecia transferred from an alkaline medium 
containing caleium and treated with purpurin are 
stained locally. The pellicle, the nuclear membrane 
and surfaces of vacuoles become a deep reddish pur- 
ple. The more concentrated the calcium and the 
alkali in the solutions or the longer the exposure to 
the caleium solution the deeper is the color. Those 
transferred from a medium containing sodium or 
potassium chlorides or saccharose are diffusely stained. 
The color in a neutral or acid solution is orange; in 
an alkaline solution is reddish purple. 

Macallum’s test is satisfactory if the medium from 
which the cells are transferred or in which they are 
killed is alkaline in reaction. 

Myra M. Sampson 

SMITH COLLEGE 
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SPECIAL ARTICLES 
THE STEWART BANK IN THE CHINA SEA 


DurRINnG a visit to the Hydrographic Office of the 
Navy Department at Washington last May, oppor- 
tunity was given me of examining the soundings 
made by the sonic depth finder on the U. S. Destroyer 
Stewart in the China Sea in March, 1924. It should 
be here recalled that this vessel was the one on which 
a line of echo soundings was first carried across the 
Atlantic from Newport, R. L., to Gibraltar in June, 
1922, and that its echo soundings were then continued 
through the Mediterranean and Red seas, across the 
Indian Ocean, and into the Pacific; profiles of depths 
thus determined have been published in a series of 
charts, numbered for the Mediterranean, H O, misc. 
2496-2498, and for the Indian Ocean, H O mise. 
2575-2579. 

Later soundings by the Stewart show that, within 
the deep, enclosed basin of the China Sea, a bank, 
measuring about eight miles east-west by five across, 
with its summit at from 300 to 160 fathoms, rises 
rather rapidly from depths of 2,000 fathoms, more or 
less; its center is 83 miles northwest of Cape Bolinao, 
northwest Luzon, in 17° 16’ N, 188° 34’ E. 

This discovery is of merit, for banks of so consid- 
erable a depth are seldom charted in the deeper 
oceans, perhaps less because of their objective rarity 
than because navigators, after finding “no bottom” 
at fifty or one hundred fathoms, are generally in the 
habit of sounding no deeper. The discovery of a 
deep bank is moreover of special significance in the 
coral-reef problem, because the lack of charted ree- 
ords of such banks in the coral seas has been ‘taken 
as indicating their actual absence from the ocean. 
Yet, according to Darwin’s theory of upgrowing reefs 
on subsiding foundations, some banks of such depths, 
representing strongly submerged barrier reefs and 
atolls, ought to be found there; furthermore, if deep 
banks can be produced in other ways than by the 
strong submergence of surface reefs, they ought to 
be doubly numerous; yet they are almost unknown 
in coral-reef regions. Evidently, if a bank of two 
hundred-fathom depth has already been found at, 
as one may say, the very outset of oceanic explora- 
tion by echo sounding, and in an oceanic region so 
frequently traversed as the China Sea, where other 
banks of smaller depth, like the Tizard and Maceles- 
field, appear to represent slightly drowned reefs, it 
is to be presumed that additional examples of deep 
banks representing strongly drowned reefs, as this 
one seems to do, will be discovered in the less-explored 
parts of the broad coral seas in the open Pacific, as 
echo sounding is more widely extended. On the other 
hand, if Darwin’s theory be correct, such banks should 
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be rarer in the cooler seas; for if volcanic cones 
usually subside after their eruptive growth ceases, 
they would after their complete submergence be dis- 
covered in those seas only as cones, more or less 
benehed by abrasion, and not as flat-topped banks, 
ten, twenty or thirty miles across; it would be only 
in the coral seas, where a subsiding cone becomes reef- 


crowned while it sinks slowly, that it might later, by , 


subsiding more rapidly with its reef crown around 
or upon it, form a broad-topped bank of smaller or 
greater depth. 

The manner in which the dimensions of the Stewart 
bank, as it will be called, were determined is grati- 
fying: The destroyer was steaming on a northwest- 
erly course between Manila and Hong Kong at a rate 
of fifteen knots an hour over depths of from 1,600 
to 2,100 fathoms, and taking soundings at every three 
or four miles—that is, at intervals of about fifteen 
minutes of time—when a rapid decrease of depth from 
2,140 to 300 fathoms was recorded at five-minute in- 
tervals over a distance of nine miles; then a fairly 
even bank was traversed with depths decreasing from 
330 to 250 and increasing to 300 fathoms in the next 
seven miles, and finally a rapid increase of depth took 
place from 300 to 1,700 fathoms in the five miles fol- 
lowing. 

Now in ease a rapid change of depth of this kind 
is detected, “General Orders” authorize the com- 
mander of a naval vessel, if a brief delay is not 
inconsistent with other duties, to zigzag over the bank 
and thus define its form and size, and especially its 
minimum depth; for there is small probability that 
that minimum, which is the most important item in 
regard to navigation, will be discovered on a prede- 
termined course not chosen with respect to the bank. 
In view of these orders, the Stewart, after passing 
five miles beyond the bank to a depth of 1,700 fathoms, 
as above stated, made a sharp turn to a southward 
course, which was followed for seven miles, with de- 
creasing depths to 400 fathoms on the west side of 
the bank, and there a square turn to the east was 
made, so as again to cross the bank, where depths of 
258, 160 and 342 fathoms were recorded in a dis- 
tance of eight miles; after which, on reaching a depth 
of 1,110 fathoms two miles east of the bank edge, a 
sharp return was made to the northwest, on a line 
parallel to but about four miles northeast of the 
original course; and there, twenty soundings being 
made at intervals of from one to three minutes, the 
side slope of the bank was followed for five miles 
with depths of 600, 550 and 600 fathoms, after which 
a rapid descent was discovered to depths of 1,000 
fathoms in two miles and a slower descent to 2,100 
fathoms in thirteen miles; and these great depths 
then continued as the vessel proceeded on its course. 
The entire maneuver oceupied only four afternoon 
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hours between soundings of 2,140 fathoms at two 
P. M., and 2,100 fathoms at six P. M. Clearly, 
new era of oceanic exploration and discovery is open- 
ing, when so admirable a use of a most ingenious 
instrument may be made by our naval officers. It 
is to be hoped that, when the results thus gained are 
more fully published, report will be made not only 
upon the depths discovered, but also upon their prob- 
able error, as affected by the size of the vessel, the 
recording personnel, the state of the weather, the 
temperature of the water, and the depth, nature and 
slant of the ocean bottom. 

On the basis of the records furnished by the Hydro- 
graphie Office, I have constructed a rough diagram 
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of Stewart Bank, here presented on reduced scale 
with submarine contours at one hundred-fathom in- 
tervals, drawn in strong lines where well defined, and 
in dotted lines elsewhere. The contours are presum- 
ably open to modification by more precise platting, 
and still more by the addition of new records. The 
only soundings previously recorded in this part of 
the China Sea are, according to H O Chart 798, 2,350 
fathoms thirty-one miles to the east; 1,555, eleven 
miles south; 2,171, thirty-three miles west-southwest; 
and 2,095, forty-four miles northwest. 

The interpretation and origin of the Stewart Bank 
are of course problematical. It may, however, be 
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observed that the China Sea is, like the other seas 
enclosed by “festoons” of islands along the border of 
Asia, generally regarded as occupying a basin of 
relatively recent down-warping; and that the occur- 
rence of several moderately drowned or imperfectly 
rimmed atolls in its waters suggest that the down- 
warping is still in progress; furthermore, these two 
points taken with the small relief of the summit sur- 
face of the Stewart Bank suggest that it is more 
probably a drowned reef which has been built on a 
submerged voleano than an upgrowing voleano which 
has never reached the sea surface. It may also be 
noted that the smaller depth found at the center of 
the bank than at its margin suggests that it is a sub- 
merged barrier reef, the central island within which 
had an altitude of about 800 feet over the reef when 
a more rapid subsidence set in, drowning the reef and 
eventually submerging its central island also; and 
hence that it is not a submerged atoll, like the larger, 
reef-rimmed Tizard and Macelesfield banks, which lie 
some distance to the southwest in the China Sea, and 
which have, respectively, diameters of thirty by ten 
miles with a central depth of forty-eight fathoms, and 
of seventy by thirty-five miles and sixty fathoms.’ 

On the southeastward return from Hong Kong, the 
Stewart ran 135 miles south-southwest of Stewart 
Bank, and thus passed by intention close along the 
southwest side of Scarborough shoal, an imperfect 
atoll, eight miles in diameter, with a number of dis- 
continuous reefs awash and a central lagoon; here 
the echo-soundings sufficed to indicate a steep subma- 
rine slope_for the bank, previously undetermined. 

It should be noted that no account is taken in the 
above records of the departure of the sounding echo 
from the vertical by reason of its being returned from 
a sloping bottom as a bank is approached and left 
behind; for although this refinement is made possible 
by the full use of the sonic depth finder, its applica- 
tion is seldom necessary, especially in reconnoissance 
work, because of the prevailing flatness of the ocean 
bottom. The errors thus introduced on such slopes 
as those Stewart Bank appears to possess are small, 
and of such a kind as to shift the contour lines a 
little outward, but by an amount hardly perceptible 
on the scale of the diagram here presented. Never- 
theless, it would contribute to the scientific glory of 
the navy if the commander of one of the vessels 
equipped with a sonie depth finder should, on detect- 
ing a marked up-slope of the ocean floor indicative 


1W. U. Moore and P. W. Bassett-Smith, ‘‘China Sea. 
-. » Results of an examination . . . of Tizard and Mac- 
clesfield banks,’? Hydrog. Dept., Admiralty, London, 
1889. P. W. Bassett-Smith, ‘‘Dredgings obtained on the 
Macclesfield bank,’’ ibid., 1893; also, ‘‘Report on the 
corals from Tizard and Macclesfield banks, China Sea,’’ 
Ann. Mag. Nat. Hist., vi, 1890, 353-374, 443-458. 
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of a submerged cone or bank, thereupon so shape his 
course as to make a direct ascent of the steepest 
slope, and after passing over the highest summit of 
the bank, follow a direct descent down its farther 
side to full oceanic depth again, thus determining a 
diametrical profile; and then, turning 135° to one 
side and running 1.41 times the down-slope distance 
or semi-diameter from summit to full depth, turn 
again 135° and thus recross the summit, a fine feat of 
submarine mountaineering, whereby a second dia- 
metral profile would be determined at right angles 
to the first; thus defining the form of the bank with 
considerable accuracy. Such a maneuver is precisely 
what the sonic depth finder makes possible when its 
devices for determining the azimuth and dip of a re- 
turning echo from a slanting bottom are fully utilized. 
And let it be noted that when a bank is thus defined, 
the positions of the soundings on its several slopes 
with relation to each other will probably be better 
placed by dead reckoning from the center of the bank, 
aided by coincidence of close-placed summit soundings 
at the intersection of the crossing profiles, than would 
be possible if a second single line of soundings over 
the bank were later made independently by the same 
or by another vessel, the position of which would 
have to be determined absolutely by observation; for 
such a determination may depart from the similarly 
determined position of a first line of soundings by a 
mile or two; and that distance might be so large a 
fraction of the bank diameter as to introduce serious 
errors in the attempt to define its shape. 
W. M. Davis 
HARVARD UNIVERSITY 


ELECTRONATION? 


THE terms oxidation and reduction as applied to 
chemical reactions have come to mean much more 
than the simple addition or removal of oxygen or of 
hydrogen to or from a substance, although many 
chemists and most text-books of general chemistry 
still attempt to explain all oxidation-reduction phe- 
nomena in terms of these two elements. For ex- 
ample, it is assumed that when potassium dichromate 
acts as an oxidizing agent it decomposes as follows: 


K,Cr,0, = K,0+ Cr,0,+30 
The oxygen which is liberated immediately reacts 
with the substance to be oxidized so that its presence 
is never actually detectable. Similarly, nitric acid is 
supposed to yield oxygen when it serves as an oxidiz- 
ing agent: 


2 HNO,=H,0+2N0+30 


1 Read before the fifty-seventh annual meeting of the 
Kansas Academy of Science, Manhattan, Kansas, April 
11, 1925. 
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Some text-book writers prefer to explain the oxidiz- 
ing effect of nitric acid, on metals at least, in terms 
of “nascent” hydrogen: 


2 HNO, + Cu=Cu(NO,),+2H 


The hydrogen which is formed reacts with some of 
the unchanged acid and reduces it to nitric oxide and 
water. Dhar has pointed out that the adherents of 
this explanation run into difficulty when they come 
to explain the oxidizing effects of nitric acid upon 
organic substances, where there would be no chauce 
for the formation of “nascent” hydrogen. 

There are many good arguments which have been 
presented against such a conception of oxidation and 
reduction processes. While in some few cases it 
may be possible that oxygen and hydrogen are formed 
and do actually serve as the oxidizing and reducing 
agents, in the majority of cases a study of the mech- 
anism of the reaction does not warrant any such gen- 
eral interpretation. One of the most powerful argu- 
ments against this prevailing theory is that oxidation 
ean take place in the absence of oxygen and that 
reduction ean take place in the absence of hydrogen. 
One familiar case that the student of general chem- 
istry will recall is that ferrous chloride can be oxi- 
dized to ferric chloride by free chlorine. Certainly 
there is no oxygen here and yet this is a type of 
reaction that all chemists agree is oxidation. 

The authors have reported elsewhere the results of 
an investigation upon this same topic and have shown 
that typical oxidations can take place in liquid am- 
monia (a solvent containing no oxygen); for ex- 
ample, thallous ion may be oxidized electrolyticaily 
to thallic ion and hydrazobenzene may be oxidized 
to azobenzene, eare being taken to choose an elec- 
trolyte that contains no oxygen. The last case is of 
interest in that hydrogen is removed from a com- 
pound, one of the definitions frequently used for 
oxidation. Similarly, it is possible to reduce sub- 
stances in the absence of hydrogen. Thus in phos- 
phorie oxychloride (a solvent containing no hydrogen) 
it is possible to electrolytically reduce ferric to ferrous 
ion and iodate ion to free iodine, the electrolyte being 
so chosen that it contained no hydrogen. It follows 
from such experimental proof that the explanation 
of oxidation and reduction in terms of oxygen and 
hydrogen is untenable, but possibly as long as the 
term oxidation is used it will be impossible for the 
student to get away from the idea that oxygen is 
necessarily involved. 

Other terms have been suggested to cover the gen- 
eral phenomena of oxidation; Richards some years 
ago suggested the word “perduction” and somewhat 
later Getman suggested the word “adduction”; the 
term reduction was to be retained. An examination 
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of the literature and of the text-books of genera] 
chemistry fail to show their adoption. Within the 
last few years Franklin has shown that reactions 
similar to oxidation and reduction take place jy 
liquid ammonia. These are similar to the change 
that we have cited in this solvent, i.e., the conversion 
of hydrazobenzene to azobenzene. Franklin alls 
changes of this type “nitridations.” For example, 
hydrazoic acid, HN,, is a nitric acid of the ammonia 
system of compounds and as such serves as a nitridiz- 
ing agent. 

Obviously, a multitude of words could be coined 
to cover analogous processes in other solvents or with 
various reagents; for examp'e, “sulfidation,’ “car. 
bidation,” “cyanation,” and so on. Still other terms 
as chlorination and bromination have been in use 
for many years. As these processes are but sepa- 
rate cases of a general phenomenon we have thought 
best to propose a new word for the general process, 

In casting about for a word suitable for this gen- 
eral phenomenon we finally decided upon the word 
electronation. Our reasons for this are as follows: 

(1) At the present time the electron theory is ex- 
ceedingly popular in explaining such topies as elec- 
trolytie conduction, the structure of atoms and the 
mechanism of organic reactions. On account of this 
popularity it should not be difficult to introduce the 
term into the literature and the text-books. 

(2) There already exist in many text-books of gen- 
eral chemistry a definition of oxidation and reduc- 
tion in terms of electrons. This definition has the 
advantage of being the shortest and most concise 
definition of the process of any yet offered. To 
state it in terms of our word, “Electronation is the 
addition of an electron (or electrons) to an element; 
de-electronation is the removal of an electron (or elec- 
trons) from an element.” The first of these processes 
will be seen to be equivalent to that now known as 
reduction and the second is equivalent to that now 
known as oxidation. It ean be seen that the words 
admit readily of forming the corresponding verbs. 

(3) By using these terms the explanation of the 
phenomenon is freed entirely from any assumption 
that oxygen and hydrogen are involved, an assump- 
tion which we have pointed out is very common and 
quite erroneous. To our minds this is one of the 
chief advantages of the word. 

The greatest objection that can be brought against 
the word is that it conveys a negative idea to one 
accustomed to the terms oxidation and reduction. If 
the term is generally adopted, however, this objection 
would soon disappear. 

Hamiuton P. Capy 
Ropert TAFT 
UNIVERSITY OF KANSAS 





